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AL RASHED FASTENERS

Founded in 1950. Al-Rashed Group has helped the national economy
grow to its present strength. Operating through a network of
Commercial & industrial divisions, the group has evolved a special role
for iself in virtualy every sector of the saudi Economy. Besides the
wholly owned subsidiaries, Al-Rashed has partnerships with both the
saudi & foreign entrepreneurs, & Over the years, the conglomerate has
assumed vital stakes in the fastest growing private Sector

Manufacturing & Marketing a whole range of quality Fasteners to
international standards and hold Kingdom's giant industrial &
structural infrastructure in place. By reaching for the Gulf & Middle
Eastern markets, it is helping diversify the Economy - an explicit
national goal. Major local clients of the concern include Saudi Aramco,
Sceco, Sabic and the private sector.




Our products include hot & cold forged bolts & MNuts, and Automotive fasteners besides the Stud &
Anchor bolts. Quality standards are ensured through Hi-Tech facilities like heat treatment, Hot-dip

galvanizing and electro galvanizing. These technigues satisfy specialized demands for high-tensile
LIGAL S,

State of the art latest machinery are being used for the manufacturing like cold bolt formers, flat and
circular thread rollers equipped with process monitoring devices, all intended to improve product
quality and alm at zero defect. In process areas llke heat treatment, electraplating and hot dip
galvanizing computerized controls are used to maintain process parameters and thereby ensure
consistent quality of the products.

Processes are compatible to handle high tensile fasteners to maintain product characteristics as

mentioned in various international standards. Proper handling and packing methods are adopted
to ensure product quality.




WHY PREFER AL RASHED FASTENERS?

HIGHER VALUE FOR YOUR MOMEY

Equipped with dimensional accuracy and higher strength levels, AL-Rashed Fasteners offer's you
siibstantial cost-saving In the joint preparation & assembly stages thereby ralsing the value of your
money.

THE FOLLOWING RULES ESTABLISH THIS VALUE APPRECIATION.

1.Cost of fasteners is disproportionate with their utility. Consequently, the reliability of 95% cost
of the project rests on 5% cost of the fasteners giving them high value responsibility in industry.

2.Fasteners cost is a minor percentage (5%} of that of the whole fastening system i.e In Place Cost
of the System (IPC), itself,

3.The IPC cost, for a given joint, can be reduced by using lesser balts or smaller diameter bolts. This
can only done through smaller fasteners with highest tensile strength. Obvious advantage would
be a lighter and smaller assembly.

4.In which event costs would be cut under all the heads of IPC making the assembly economical.

Purchase

1

Starage

+

Preparation (Drilling, Tapping etc.)
%

Cleaning

n

Ficking

|

IN PLACE COST

Assambly

}
Inspection
+

Maintenance

Ta reduce the In-place cost, it is, therefore, obvious that in a given joint, either the number of balts
used should be reduced, or diameters of the bolts used should be reduced. This is possible by
selecting smaller size fasteners with higher tensil strengths. The added advantage will be a lighter
and smaller assembly.

Equipped with dimensional accuracy and higher strength levels, AL-RASHED FASTEMERS offer you

substantial cost-saving in the joint preparation & assembly. Value of your money is raised after
heeding to the following rules.
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WHY INSIST ON RF HIGH TENSILE HEXAGON
HEAD BOLTS. SCREWS AND NUTS

High Tensile Hex Bolts and Nuts by AL-RASHED are used in a wide range of applications including
automaotive, structures, machine building and electrical industries. Their special design and
properties offers several benefits.

Threads are rolled, not cut or ground. Rolled threads are more uniform and have closer tolerances.
Countour following flow lines eliminate planes of weakness and improve fatigue strength.

DIMENSIONAL TOLERANCE

Heat treated in a controlled atmasphere to achieve maximum strength and toughness.

FORGED HEADS

In contrast to conventionally machined bolts, which cut metal fibers, break fiber flow lines and
create planes of weakness at stress points, controlled forging gives uniform grain flow with
unbroken Aber lines; makes heads stronger ; besides preventing fatigue failure in the vital area

Provides srmooth transition in the area from head to shank; reduces stress
concentrations; improves fatigue life.
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WHY INSIST ON RF HIGH TENSILE HEXAGON
HEAD BOLTS, SCREWS AND NUTS

ADVANTAGES OF HIGH TENSILE FASTENERS: MAXIMUM STRENGTH WITH
MINIMUM OF FASTENERS.

High Tensile Fasteners are forged to precision grade dimensions to ensure smooth assembly. In
addition, heat treatment is done to suit the chemistry of every part of steel. This imparts optimum
mechanical properties to ensure that correct tightening torgques can be applied to fultill design
requirements.

ADVANTAGES

1. Reduced Number of Bolts
2. Reduced Bolt Size

3. Lass Numbers of Holas

4. Reduced size of holes

5. Reduced assembly cost

6. Reduced Maintenance Cost

TABLE BELOW COMPARE STRENGTHS OF HIGH TENSILE AND ORDINARY MILD
STEEL BOLTS

STRENGTH GRADE | TENSILE GRADE |  YIELD GRADE "E'fgi *;*;%fx
46 400 MPa 240 MPa 100
5.8 500 MPa 400 MPa 166
6.8 600 MPa 480 MPa 200
8.8* 800 MPa 640 MPa 266
10.97 1000 MPa 900 MPa 375
12.9% 1200 MPa 1080 MPa 450

It is obwvicus from the above table that High tensile Bolt of Property Class 8.8 is approximately four
tirnes stronger than ardinary Mild Steel Bolt of Property Class 4.6. This extra strength of High Tensile
Bolt can be used to upgrade an assembled joint from a low tensile one to a high tensile one to gain
all the advantages described above.
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QUALITY SYSTEM ISO 9001 PRODUCT TRACEABILITY

AL-RASHED'S MANUFACTURING THEME SYSTEM
“DO IT RIGHT THE FIRST TIME AND EVERY TIME" z

Ensures constant awareness from vendor selection to
manufacturing, and from warehousing to shipping. Quality
importance is felt and applied at all stages. All raw materials
and products are thoroughly inspected for their conformity
to the standard requirements with a computer database for
future reference. Any non-conformity is immediately
reported to the supplier and remedial action taken. Our
Quality System is based on 150 9001 Modern techniques of
Quality Assurance are applied and supported by written
procedures including

statistical Quality Control, Failure Mode and Effect analysis,
Chemical, Metallurgical and Mechanical Laboratory facilities
are provided at plant site and all tests are carried out
systematically on a day-to-day basis. All the gauges, measur-
ing instruments and testing equipments are calibrated as
per the periedicity set forth by the company for their effec-
tive utilization and documented for future verification.

PRODUCT TRACEABILITY SYSTEM:

Each production batch is thoreughly inspected and tested
for its conformity to the standards requirements. Upon
satisfactory report, a Product Traceability Mumber (PT#) is
issued and recorded in computer detailing Mill Heat &, Heat
Treatment Charge#, Chemical Compaosition and Mechani-
cal Froperties of the raw material used for production. This
PT# is recorded in all documents and also on each carton,
thus enabling QC to issue Test Certificates and to trace back
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the histroy of any product, for future verification, if . Wi
required. |:-¢:|
TEST CERTIFICATE THROUGH DATA BANK: Shacontag.
|
All data relating to any product is fed into computers data e
base, as explained above and, therefore, the preparation for Tt
Test Certificates has become more reliable and accurate I
with an added advantage of better cutomer service, thus St ~iny
FT#

enabling us to improve successfully quality measures like
increased customer confidence, improved productivity,
greater efficiency and a more committed work force.




(-..R_F) AL RASHED FASTENERS
QUALITY ASSURANCE AND CONTROL

Jur Quality Management System s based on 150 - 9007 - Maodern technigques are employed and

supported by written procedures including Statistical Contral Faillure Maode and Effect Analysis,

{

Chemical Laboratory Tests are also dane as required to ensure the different stages of work-in-
process. All mechanical tests are carried out systematically on regular basis and a Product Trace-
ability Number is allocated for each product, after satisfying the requirements of the relevant
standards.

Alkoy Anabyzer (USA) Gauvges Calibration [Portable Hardmess
(Positive matenal identification) [Floating Carriage Testing Machine - U5A]
Micrometer]

Universal Tensile Testing Machins (UTS)
{1000 KM Computerised)

Destructive Testing Non-Destructive Testing Surface Treatment
Mechanical properties Like Eddy Current (Methaod), MPI (Electro-galvanizing /
(Hardness Comprassion test, Crack Detection Hot dip galvanizing)
Proof Load, Tensile, Yield, Positive Material Identification Heat Treatment,

% elongation, Reduction of (ALLOY ANALYZER) Phosphating.

area, Bend Test, Shear Test,
Micro structure, Torque, &
Impact testing.
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NUTS COMPATABILITY GUIDE

RECOMMENDED NUT

BOLT DIAMETER RANGE FIMISH DESIGN
' 1/4"to 1-1/2" | B/EG/HDG ASTM AS63 Hex
ﬂ?g_a: #Aiﬂ? _ Gr. A/B/C/DYDH/DHE OR
' 1-12" 04" | BEG/HDG ASTM ASEE Gr, A Heayy Hex
ASTM A307 WZte1-1/2" B/EG/HDG ASTM AS63 Heavy Hex
G, B Gr, ABACADYDH/Dhz
i 1W2to 1-1/2" Black ASTM AS63 Heavy Hex
T :j:i EG/HDG Gr. C3/DVDOH/OHZ
ype ASTM A 194 Gr. 2/2H
ASTM A 354 14" to 4" Black ASTI AS63 Gr. DH Heavy Hex
Gr. BD ASTM A 194 Gr. 2H
ASTM A354 12"t 1" EG/HDG ASTM ASE3 Gr. DH/AB/C Hex
Type D ASTM AT G IH
ASTM A 794 2o EG/HDG ASTM ASE3 Gr. OH Heavy Hex
Type 1 ASTM A194 Gr. 2H
ASTM a4 to1-1/2" Black ASTM ASE3 Gr. B Hex
gt e ASTM A563 Gr. DH
Type 1 144" to 3 ESHDG ASTM A194 Gr, 2H Heavy Hex
ASTM A490 2"t 1-1/2" Black ASTM A563 Gr, DH Heavy Hex
Type 1 ASTM A194 Gr, 2H
ASTM A143 ASTM A154 Hex or
Gr. B5/B& | B/EG/HDG Gr. Any Heavy Hex
BY Black Gr, 2H. 4,7 or B Heawvy Hex
B7M Black Gf, ZHM, 4, T or BM Heavy Hex
ASTM A320 ASTM A194 Heavy Hex
G L7 Black Gr. Any
Gr. LTM Black Gro M Heawy Hex
SAE 1429 SAE J 995
Gr.1or2 | B/EG/HDG Gr. 2 Hex
Gr. 4 | BEG/HDG Gr. 5 Hex
Gr.5 BEG/HDG Gr.5org
Gr.8 Black Gr.8
METRIC FASTENERS
CLASS 4.6 M5 TO M8 B/EG/HDG ASTM A 563M CLS Hex (Styla-1)
CLASS 48 M1ETOMIE B/EGMDG ASTM A S6IM CLS Hex (Style-1)
CLASS 5.8 M5TO M24 B/EGHDG ASTM A 563M CLS Hex (Styla-1)
CLASS 8.8 M16 TO M35 Black ASTM A 563M CL.9 Hex (Style-2)
EG/HDG ASTM & 563M CLI1Z Hex (Style-2)
CLASS 9.8 M16TO M36 Black ASTM A 563M CL% Hex (Style-2)
BGHDG ASTM A 563M CLI2 Hex {Style-2)
CLASS 109 M5 TO M35 Black ASTM A 563M CL10
Mdz TO M100 Black ASTM A 563M CL1Z Heavy Hex
ASTM A 325M M16 TS M35 Black ASTM A 563M CLAS Heavy Hex
Type 1 EG/HDG ASTM A 563IMCL.10S Heavy Hex
"'57;'; ::'?E"" M16TO M35 Black ASTM A 563IMCL10S Hex (Style-1]
ASTM A 354M W12 TO M24 EG/HDG ASTM A 563M CLS Hex (Style-1)
Grade A
'“'52';';; :E“'M M12TO M24 EG/HDG ASTM A& 563M CL12 Hex {Style-2)

B - Matural Finish EG - Electro-Galy, HDG - Haot - Dip - Galv.

T I N | e e s =
r



SURFACE COATING OF FASTENERS

As a protactive measure, Fasteners are coated against corrasion at production stage, Differant types
of coating can be applied as required by the standards, by the customer or the environment.
Al-Rashed Fasteners can offer the following surface coating facilities to complement existing
production range:

1. ZINC ELECTRO GALVANIZING

This is done In accordance with ASTM B 633 or DN 267 Part 9 with Colour chromation as
detalled below:

a. Yellow chromating (Yellow passivation)

b. Blue chromating (Blue passivation)

2. ZINC HOT DIP GALVANIZING

Hot Dip Galvanizing (HDG) Is a process to provide a protective Zinc layer deposited onto the surface
of metal articles by immersing these parts in Molten Zine, The coating thickness measuring polnts
shall be either on top of head or on flats of Hex or on the end faces of threads. In order to ensure that
Bolt/Mut assembly continues to function properly after HDG without impairing the threads, Bolts
with standards class of fit (2A or 6g) are HDG and only the Nuts are tapped oversize (by about 0.3 mm
larger) after HDG. This Bolt/Nut combination do not meet the usual thread fit and hence, these are
supplied as a set only. HDG is generally carried out in accordance with ASTM A 153 Class C or BS EN
1501461, HDG itself does pot cause Hydrogen embrittlement. Pretreatments like pickling are
processad with adeguate and-professional care to aveld hydrogen embrittlement, The colour of the
Zine coating may vary from bright to greyish, depending on different circumstances, The colour
however, is not an indication of the quality of protection against corrasion and can not be a base for
rajection.

3. PTFE (FLOUROPOLYMER) COATING:
This is a special purpose coating with some unigue performance enhancing features, which greatly

increases service life in corrosive atmospheres, lowers frictional coeffcient, resists wear and abrasion
and provides protection at temperatures ranging between -217°C to + 260°C. This process is how-

EVEr More expensive EI:IJTI-palE'I:I to conventional Aatio of Pitch Diamater Change to Thickness
Electroplating, Hot Dip Galvanizing and Phosphate e o ol A Kl
coating processes. This coating can be furnished as Erisis Vi
per customer's requirement.
GENERAL:
One more important aspect to be noted, while
coating fasteners, its dimensional changes. When a N i

5 h K 0 el h h dmm s ch dlrm e chage o o g
rad or bar is coated, the increase in diameter is twice _ﬁﬂigﬁ"ﬂ e il ey e
the coating thickness but when a Screw thread is " the o s R hod s b

» . ) . befiome cming

coated, the pitch diameter will be increased by four %ﬁwﬂf/ 2
times the coating thickness, e.g. A coating thickness *’:: L ’f

of Bum increases the pitch diameter by 32pm.

l.'.‘lll r
See |llustration. ';/]
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STUD BOLTS-ASTM A 193 GR. B7 & B16

INCH SERIES: UNC/UN - DIMENSIONS

NOTES:

1. The stud bolt will generally conform to ASTM A 193, Gr: B7 & B16

2. Threads will canform to class 2A of unified coarse thread and per ANSI B1.1

3. Material: Medium Carbon Chremium Molybdenum Alloy Steal (Cr-Mo Alloy Steel) for BY and
chromium molybdenum, & vanadium {Cr-Mo-Va) for B16.

4. Heat Treatment as per A 193, Gr: BY & GrBi6.

5. All dimensions are in Inches.

v
NOMINAL
THREAD SIZE
*
(First Thread to Last Thread)
Nominal TPI Length Nominal TPl Length
Thread Range thread Range
Size D" B Mg_ter size Mel:*.er
142" R Upto6 e 8 Upto6
5/8" - 11 | - | Uptot | b 8 ﬁptnﬁ
3/4 10 - Upto b 2-1/47 8 Upto b
7/8" | 9 . Upto6 | 2-1/2" 8 Upto6b
1" 8 - Upto 6 2-3/4 B Upto 6
1-1/8" | = | 8 | Uptos | 3" 8 Upto b
1-1/4" | - | 8 | Upto6 | 3-1/47 8 Upto6
1-3/8" - < | 8 | Uptos | 3-1/27 8 Upto 6
1-1/2" = 8 | Uptos | 3-3/4" - B - Upto6
1-5/8" - 8 Upto 6 4" B Upto 6
1-3/4" - 8 Upto 6
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STUD BOLTS-ASTM A 193 GR. B7 & B16
INCH SERIES: UNC/UN - PHYSICAL PROPERTIES

Physical Properties ”Ea':;f* Grade 'B7" Grade'B16’
" 125,000 125,000
Tensile Strength Psi 2-1/2"and under (860) (860)
[Min.) (Nfmim?) S e 115,000 110,600
10 105,000
P 2-1/2"and under {;ji{g:iﬂ {T?iﬂ}
Yield Strength (Min.) (N/mm?)
I_IE“ tﬂ 4.1 g'iﬂm gE.mﬂ
{655) (655)
Elongation on 2-1/2" and under 16% 18%
GL=4D (Min.} %]
Ower 2-1/2"to 47 16% 17%
Reduction of Area 1"
(Min) %] 2-1/2"and under 50% 50%
Over 2-1/2"ta 4" 50% 45%
Hardness [HRC] ALL SIZES C35(Max.} C35(Max.)
RECOMMENDED TIGHTENING TORQUES AND INDUCED LOADS:
5 SRADERZ SRS | i Sty __ GRADE'B7&B16" |
Mominal Thread Size :“’ Unlubricated Induced - "'"d"‘"? AI“’ Unlubricated | Induced
_ i Finish Load ssiisaaicl MR Finish Load
LIMC _ EUN _ i _ Fi-1h _ K-1kf aur in? Ft-1lk _ E-18f _
1/2°-13UNC 0.142 86.98 10.437 1-7/8 2410 553547 177.135
5/8%1 TUNC 0,226 173.03 16617 i 2770 6,786.50 203595 |
AR-10UNC . 3334 . 20DE.EE . 24549 2159 2560 0812225 . 261.860
7/8"-9UNC 0.462 48521 33.957 2172 4,440 13,597.50 326340
1-BLUNC 0.606 742,35 44,541 2-3/4 5430 16,550,719 361,095
{1-1/8" | o790 | 108872 58.065 3" 6510 64575 | 432015
1-1/4  1.000 1,531.25 73500 3.0/4" 7 600 27,700.02 511.385
138" | 1233 | 207682 | 90525 | 3/ B.960 3475733 | 595840 |
f1/20 | 1492 | 274155 109.662 3-3/4" 10.340 4297563 | 647610 |
| 158" 1780 3,543.31 130,820 4" 11.810 5235767 | 785365
| 1-3/4* 2080 4,459.00 152.BB0
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STUD BOLTS-ASTM A 193 GR. B7/M

INCH SERIES: UNC/UN - DIMENSIONS

NOTES:

1. The stud bolt will generally conform to ASTM A 193, Gr. B7M.

2. Threads will conform to class 2 A of unified coarse thread as per ANSI B1.1

3. Materiak Medium Carbon Chramium Malybdenum Alloy Steel (Cr-Mo Alloy Steel)
4, Heat Treatment as par A193 GR. B7M.

5. Al dimensions-are in inches,

+
NOMINAL
THREAD SIZE
5
(First Thread to Last Thread)
Nominal TP Length Nominal TP Length
Thread ' ' Range thread ' Range
Size -'D’ UNC| UN o Size e
wr | 13 - | uptes | 1we | 8 | Ups
5/8" 1 ] Uptot - b o 8 Upto 6
3/4° 10 - Upto6 2-1/4" 8 Upto 6
7/8" g z Upto6 2-1/2" B Upto6
L 8 - Upto6 | 2-3/4" 8 Upto6
1-1/8" - | 8 Upto b | o B Upto 6
1-1/4" - 8 Upto & 3-1/4" 8 Upto &
1-3/8" . B | Upto6 - 3-1/2" 8 Llﬁ o6
1-1.2" - 8 Upto6 3-3/4" B Upto 6
1-5/8" - 8 Upto6 4" 8 Upto6
1-3/4" - 8 Upto 6




STUD BOLTS - ASTM A 193 GR. B7M

INCH SERIES. UNC/UN
PHYSICAL PROPERTIES

Diameter
Grade’ BT
Physical Properties Range ade’ B7M
A 100,000
Tensile Strength Psi abiileiand 690
(Min.) {N/mm2) s 80,000
4" and under (550)
Yield Strength (Min.) Psi . 75,000
N/mm2) Over 4%to 7° (518)
Elongation on =
GL=4D (Min] {06} 7 and under 18%
Reduction of Area
o " and under
(i) {%] 7" and unde 50%,
Hardness {HRLCE ALL SITES E93 - B99
RECOMMENDED TIGHTENING TORQUES AND INDUCED LOADS:
' o e T (S R R '. GRADE'B7M'
Nominal Thresd Size | 4o | Uniubricated  Induced | _NOTI | S Fipigpricated | induced
| Finish | leaq | TWERTSER | AHES Finish Load
UNC BUN in’ Ft-1h K-k BUN in’ Fi-1b ~ K1bf
TEEETalNG | O | BeAT | Taad | WHW | EM9: | A7 |19
578711 UNC 0.226 131.83 12656 2 2770 517066 155.120
/410 UNC 03 23380 18704 2-1/4° 3.560 7AT600 193360
7/8°- 9 NG D462 377.30 25872 12 4.440 10,360.00  248.540
1% B UNC 0606 565,160 33.936 2.3/4" 5430 13,937.00 304.080
1-1/8° 0790 BI950 44240 | 3 £510 1822800  364.560
1-1/4" 1000 1,166,566 56.000 3-1/4% 7690 2332600 430640
1-3/8° 1233 1,582.35 £9.043 312" 5960 29,269.33 501760
1720 1482 2,083.80 83552 3-3/4" 10,340 3619000  579.040
1-5/8" 1,780 2,699.66 99 540 4" 11,810 44,090.67 661360
1-34" 2080 | 339733 116480
NOTE:

o The tightening torques are calculated to induce stress equal to approximately 70% of Yield Stress
e The tightening torgues of tubricated finished is 75% of the values stated Unlubricated
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STUD BOLTS-ASTM A 320 GR.L7

INCH SERIES: UNC/UN - DIMENSIONS

NOTES:

1. The stud bolt will generally conform to ASTM A 320, Gr. L7

2. Threads will conform te class 2 A of unified coarse thread as per ANSIB1.1

3. Material: Medium Carbon Chromium Maolybdenum Alloy Steel (Cr-Mo Alloy Steel)
4, Heat Treatment as per Grade L7,

5. Alldimensions are in inches,

¥
NOMINAL
THREAD SIZE
+
{First Thread to Last Thread)
Nominal TPl Length Mominal  TPI Length
Thread | Range thread ~ Range
Size D’ UNC | UN g Size | UN .
1/2" | 13 - | Uptoé | 1-7/8" 8 | Upto 6
5/8" T Upto6 2" & Uptod
3/4" 10 % Upto6 2 8 Upto6
/8" 9 - Uptoé 2-1/2" g Upto b
1" g E Upto6 23w | s Upto6
e - g Upta6 g 8 Upto6
1-1/4 5 8 Upto6 3-1/4" 8 Upto6
1-3/8" - B Uptos 3-1/2" 8 Uptod
1-1/2" - 8 Upto6 3-3/4" 8 Upto6
1-5/8" . 8 Upto6 4" 8 Upto6
1-3/47 % 8 Uptob




STUD BOLTS - ASTM A 320, GR.L7

INCH SERIES. UNC/UN | PHYSICAL PROPERTIES

Physical F'mpe_ltie: Diameter ange
Tensile Strength (Min.) Psi (N/mm) 2-1/2"and under
Yield Strength (Min.) Psi {N/mim?) 2 -1/2" and under
Elungatim‘;g Gl =0 {94} 2-1/2"and under
Raduction of Araa (Min.) | {90} 2 =1/2" and under
Hardness Max | HRC 2 -1/2" and under

Grade'L7"
125,000 (860)
105,000 (720)

16%:

50%

C35

IMPACT ENERGY ABSORPTION REQUIREMENTS & - 101°C

Sizo ol Minimum impact il lnqui.pud fear A raeer Minimmurn impact warlue ;:u:llmll'l'-ad al one
Specimen (mm) of each sed of thiee specimen specimen
108y 10 20 {Ft-Lbf) 27 (1) 15 {ft-Ibf) 20100y
10 By 7.50 16 (ft-ibf) 220 12 {ft-Ibf) 16 (1}

RECOMMENDED TIGHTENING TORQUES AND INDUCED LOADS:

Nominal cerss GRADELT' il || o  GRADELT
"”_'Ei'"d Area Unduplicated | Induced | Throad size Araa Unduplicatad Inducad
swe |  Finish | Load | . . Finish Load
UNC/UM in® Ft-1b K-1bf BLIM in? Ft-1b E-1hbf
C1/2-13UNC | 0042 | BSOB | 10437 | 1-7/8° | 2410 | 553547 | 177135
/8" 11UNC 0.226 173.03 16.611 2° 2.770 6, 786,50 203.595
3/4-10UNC | 0334 30686 | 24549 | 2-1/4* | 35680 | 981225 261.660

7/8"-9UNC | 0.462 49521 | 33957 | 2-1/2" | 4440 1359750 @ 326340
1-8UNC | 0.606 74235 | 44541  2-3/4" | 5430 18329231  399.105
1-1/8"-8UN | 0790 1,08872 58065  3* | 6510 | 2392425 = 478.485
1-1/4-8UN | 1.000  1,531.25 | 73500 @ 3-1/4° | 7690 @ 30,615.81 565.215
1-3/8°-8UN = 1.233 207682 90635  3-1/2° | 8560 3510021  658.560
1-1/2°-8UN | 1.492 274155 109662  3-3/4° | 10340 4749938  759.990
1-5/8°-8UN | 1780  3,543.31 | 130.830  4° | 11810  57.869.00  B868.035
1-3/4"-8UN = 2,080 445900 | 152880 ' '

NOTE:
@ The tightening torques are calculated to induce stress equal to approximately 70% of Yield Stress.
e The tightening torques of lubricated finished is 75% of the values stated Unlubricated



.y BB &=t " B§ s& =i R
I

HEX. BOLIS / SCREWS - ASTM A 307,GR. A

INCH SERIES: UNC/UN - DIMENSIONS

NOTES:

1. The Bolt will generally conform to ANSI/ASME B 18.2.1 Hex. Bolts
2. Threads will conform to class 2A of ANS| B 1.1 Coarse Series

3. Material: Low Carbon Steel
4. Bolt lengths equal to or shorter than those listed in LFT column will be fully threaded (le. scraw)
5 All dimensions are in Inches

LT T
B
o
N AL
' THREAL SIZE
=L_L—
R
DIMENSIONS:
i Length of
%ﬂﬂ L . E H | R Thread LT Lpr | Length
Size Max. | Max., | Max., | Nom. | Min o Range
UNC L=6" L=6"

3/8° 16 0.5682 | 0.650 | 0.388 1/4" 001 1.00 1.25 1.250 1/2%-4"
142" 13 | 0750 | 0866 | 0515 | 11/32° | 001 1.25 1.50 | 1.500 348"
5/8" 11 0938 | 1.083 | 0.642 | 27/64" | 0.02 1.50 1.75 1.750 1"-8
/4" 10 1125 | 1.299 | 0768 | 1/2" | 002 1.75 200 | 2000 | 1-1/2°-8°
Fian 9 3312 [ 1516 | 0895 | 37/647 | 0.02 2.00 2.25 2250 1-1/2°-8"

1" 8 1.500 | 1.732 | 1.022 | 43/84" | 003 | 2.25 250 | 2500 | 117278
1-1/8" BUN [ 1.688(1.8249( 1.149 34" | 003 2.50 275 2750 2"-8"
1-1/4° SUN | 1875 2165 | 1.277 | 27/32" | 0.03 2.75 3.00 | 3.000 28"
1-3/8" BUN | 2.062 | 2.380 | 1.404 | 29/92" | 0.03 3.00 1,25 3250 2-1/2"-8"
1-1/2" | 8UN | 2.250 | 2.598 | 1531 1" |e03| 325 350 | 3.500 | 2-1/2"-8°




HEAVY HEX BOLTS/SCREWS-ASTM A 307, GR. B

NOTES:

1. The Bolt will generally conform to ANSI/ASME B 18.2.1 Heavy Hex. Series

2. Threads will conform to class 2A of ANSI B 1.1 Coarse Series

3. Material: Low Carbon Steel

4. Bolt lengths equal to or shorter than those listed in LFT column will be fully threaded {ie. screw,)
5. All dimensions are in inches

b— W —-‘ H I- L
LT
: o e X : %

B
HEI;-IINHL
g | R | Bl EE THREAD SIZE
"\—H
GRADE/CLASS
MARKING
DIMENSIONS:
Nominal Length of
R | |l | B H R Thread LT _pr  Length
51 - Max. Max.  Max. Nom. Min | ' ' ’ Range
®une Ls6" | Ls6"

12 | 13 | 0875 1010 0515 11/32° 001 125 | 150 | 1.500  3/4"8"
s/8° | 11 0062 1227 0642 27/64" 002 150 | 175 1750 18"
3/4° | 10 | 1250 1443 0768 1/2° 002 175 | 200 2000 1-1/28"
78" | Q I1.4HE I-Eﬁﬂl 0.895 3?!54"I 0.02 | 200 | 2.25 | 2.250 1-1/2"-8"
1" | B | 1.625 | 1.876 | 1.022 | 43/64" | 0.03 | 2.25 | 2.50 | 2.500 1-1/2"-8"
118" SUN 1812 2003 1149 34" 003 250 275 2750 2"
1-1/4% | 8UN .I.[H}U | 2.3‘]‘9. 1.277 .1?4'32". 0.03 | 275 | 3.00 | 3.000 27-g"
138 SUN 2188 2526 1404 29/92° 003 300 | 325 3250  2-1/2°8"

1-1/2° | 8UN | 2375 2.742 | 1.531 1" 0.03 3.25 350 3.500 21/2°8°
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HEXAGON HEAD BOLTS / SCREW - ASTMA A 307

INCH SERIES.
PHYSICAL PROPERTIES

Physical Properties GR.A GR.B
Tensile Strength Psi | 60,000 - 60,000/100,000 (415/690)
(Min.) . (Nfmm) (415) l (Min)  (Max)
Elongation
(Min.) | {%0} | 18.00 | 18.00
Hardness {HRB.] B&S-B100 B&9 - BOs

TIGHTENING TORQUES :

Nominal S | GR A _ GR.B
Thread Unlubricated Induced Unlubricated Induced
Size _ . Finish . Load ~ Finish Load
in’ Ft-1b K-1bf Ft-1b K-1bf
3/8"-16UNC - 0.0775 | 1221 | 1.95 | N - 5
1/2"-13UNC - 0.142 | 29.82 | 3.58 | 2982 - 3.58
5/8"-11UNC 0.226 | 59.33 | 5.70 | 59.33 | 5.70
3/4"-10UNC 0.334 105.21 8.42 105.21 842
7/8"-9UNC 0462 169,79 11.64 169.79 11.64
17-8UNC 0.606 254-52 15.27 254,52 15.27
1-1/8"-BUM Q.790 373.28 19.91 37328 19.91
1-1/4"-BUN 1.000 525.00 25.20 525.00 25.20
1-3/8"-BUM 1233 F12.06 31.07 F12.06 31.07
1-1/2°-BUN 1.492 939.06 37.60 930,96 37.60
NOTE:

@ The tightening torgues are calculated to induce stress equal to approximately 70% of Yield Stress
and Yield Sress is assumed as equivalent to 60% of tensile strength.
o The tightening torques of lubricated finished is 75% of the values stated unlubricated finish.
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HEAVY HEX STRUCTURAL BOLTS - ASTM A 325

NOTES:

1. The Bolts will generally conform to ANSI/ASME B 18.2.6 Heavy Hex. Structural Bolts.
2. Threads will conform to Class 2A of AN3| B 1.1 Coarse Series

3. Material: MEDIUM CARBON/ALLOY STEEL

4, Heat Treatment Type 1 as per ASTM A 325

5, All dimensions are in inches

L
LT
¥
; HOMINAL
i o THREAD SIZE
GRADEACLASS
MARKING
DIMENSIONS:
unqtﬁ-:l'
'f"';'“:a“:i TR W C B H R Thread Length
Size = Max. Max. Max. Min Min I T 1 Range
1/2° 13 0.875" 1.010"  0515"  5/16" 0.009" 1.007 1-1,/2%-200mm"

5/8" 11 1.062°  1.227" 06427 25/64"  0.0217 1.25% 1-1/2"-300rrwn”

34" 10 1.250° = 1.443" 0.768" 15/32" | 0.021" 1.38" 1-1/2"-500mm’”

28" 9 1.4328" 16607 0895" 35/64" 00317 1.507 1-1/2%-500rmm”
1" B 1.625" 1.B76" 1.022" 39/64" 0.062" 1.75" 1-1/2"-500mm’"

1-1/87 BUN 1.813% 20037 | 1,149 1116" | 0.062° 2.00° 27-S00mem”
1-1/4" BUMN 2000 2310"  1.276" 25/32" | 0.062" 2.007 2"-000mm’"
1-3/8" BUN | 287" | 25257 | 14047 | 27/32° | Q062" 2.25" 2-1/2°900mm’”

1-1/2° BUN 2375 27407 1.522° 15/16" 0.062° 225" 2-1/2"-800rmm’"



HEAVY HEX STRUCTURAL BOLTS - ASTM A 325

INCH SERIES.
PHYSICAL PROPERTIES
Physical Properties Type 1’ Type'l’
Bolt Size _ 1/2"to 1" _ 1-1/8"t0 1-1/2"
Tensile Strength (Min.) Psi (N/mm?) 120,000 (827) 105,000 (724)
Proof Load Stress (Min.) Psi (Nfmm?) 85,000 (586) 74,000 (510)
Yield Strength (Min.) Psi (N/mm?®} 92,000 (635) 81,000 (560)
' ' Baolt length <2D Bolt length <D
_ C25-C34 _ C19-C30
rertness e Bolt length 2D and over  Bolt length 30 and over
_ _ C34 (Max) C30 (Max)
Elongation in 40 (Min) (%6} _ 14 14
Reduction of Area (Min.) (%3 35 35

ROTATIONAL CAPACITY TEST FOR ZINC COATED BOLTS

Bolt length in Maminal Nut rotation degree (Turn)
<40 | 2407 (2/3)
4D<8D | 360° (1)
8D<12D | £20° (1-1/8)
12D<0OVER | TEST NOT APPLICABLE

RECOMMENDED TIGHTENING TORQUES AND INDUCED LOADS.

Thread Size Stress Area Joraus in Induced Load
Unlubricated Finish Unlubricated Finish
UNC/UN in* Ft-1b _ Ft-1b _ K-1bf
1/2°-13UNC | 0.142 76,20 _ 5715 _ 9,145
5/8"- 1TTUNC 0.226 151.61 113.70 . 14,554
34" 10UNC 0.134 _ 268.86 _ 20164 _ 21.51
FE"-9UNC 0462 433.89 . 3254 . 29.750
1"- BUNC 0.608 650.44 487.83 _ 39.026
1-1/8"-8UN | 0.790 _ B39.87 _ 62090 _ 44,793
1-1/4"-8UN 1.000 _ 1,181.25 _ 885.93 _ 56,700
1-3/8"-8UN | 1.233 160213 _ 1201.59 _ 69,971
1-1/2"- BUN 1.492 2,114, 1586.18 Bd.60
NOTE:

o The tightening torques are calculated to induce stress equal to approximately 70% of Yield Stress.
e The tightening torques of lubricated finished is 75% of the values stated unlubricated finish.
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HEAVY HEX STRUCTURAL BOLTS - ASTM A 325M METRIC SERIES
DIMENSION

NOTES:

1. The Bolts will generally conform to ANSIZASME B 18.2.3.7M Metric Heavy Hex Structural Bolts.
2. Threads will conform to Class 6g of ANSI B1.12M Coarse Series

3. Materiak: High Grade Carbon/alloy steel.

4. Heat Treatment as per ASTM A 325M or ASTM F 568M Class 8.8,

5. Thread length LT

LT 1 for <100

LT 2 for L>100

All dimensions are in millimeter

L o
LT
3
NOMINAL
- THREAD SIZE

Mominal ' " Lengthof Length
w C B H R

Thread Pitch Thread Range

Man. Max, Max. Max, Max. | sl
i LT T2 mm

M12 1.75 22.00 25.40 12.70 B.O 0.6 25 - 30-200
M1& | 2.00 | 27.00 | .18 - 16,70 - 100 - 0.6 | 41 | 38 | 50-500
M20 2.50 | 34.00 39.26 | 20,84 | 125 | 0.8 | 36 | 43 | 50-500
M22 2.50 | 36.00 41.57 | 22.84 | 14.0 | 0.8 | 38 | 45 | 70-700
M24 | 3.00 | 41.00 | 4734 - 24.84 - 15.0 - 1.0 | 4 | 48 | 70-900 |
27 | 3.00 | 45.00 | 53.12 - 27.84 | 17.0 | 1.2 | 44 | 51 | 80-900 |
M 30 | 3.50 | 20.00 | 57.74 - 30.84 - 18.7 - 12 | 49 | 56 | 100-900 |

M36 4.00 6000 69.28 37.00 225 15 36 63 100-900



HEAVY HEX STRUCTURAL BOLTS - ASTM A 325M METRIC SERIES
PHYSICAL PROPERTIES

Physical Properties | Type 1’ - Type'1’
Norminal Thread Size M12 to M24 ' M25 to M36
Tensile Strength (Min.) {N/mm®) 830 - B30
Yield Strength (Min.) | (N/mm®) 660 - &0
Proof Load Stress (Min) | (N/mm?) 600 ' 600
| OnGL=2"Elongation (min) | 06 | 12 ' 12
Reduction of Area (Min.) (%o} 35 35
| B-ult%ﬂﬂ | Enll&ggr I.!'-I;!D .
Hardness {HR.} Bolt length 2D and over Bolt length 3D and over
C34 (Max.) 30 (Max.)

ROTATIONAL CAPACITY TEST FOR ZINC COATED BOLTS

Bolt length in Nominal Nut rotation degree (Tum)
2D AND SHORTER | 180°(1/2)
OVER 2D TO 3D Incl. ' 240° (2/3)
OVER 3D to 40 Incl, ' 200° (7/8)
OVER 4D TO 8D Incl ' 360° (1)
OVER 8D ' 420° (1-1/8)

RECOMMENDED TIGHTENING TORQUES AND INDUCED LOADS.

Thread Sirass Area Un-lubricated Finish Induced Load
Size & Pitch ITIITIJ ' Nm ' KM
M12-175 84,30 _ 9347 | 38,95
M16200 157 _ 23211 | 72.534
M20-250 245 | 45276 | 113.19
M22-250 303 | 615.94 | 139.99
M 24-3.00 353 TE2.8] 163.09
M27-300 459 ' 1,145.11 ' 212,06
M30-350 | 561 ' 1,555.10 ' 259,18
M36-4.00 | 817 ' 271767 ' 377.45
NOTE:

o The tightening torques are calculated to induce stress equal to approximately 70% of Yield Stress.
o The tightening of lubricated finished is 75% of the values stated unlubricated finish.




HEXBOLITS - ASTM A 394

METRIC SERIES DIMENSION

¥1. The bolts will generally conform to ASTM A 394 (Bolts made will also generally conform to
American standard ANS| 18.2.1)

2. Threads will conform to Clase 2A of Unified threads (Coarse) as per ANSIB1.1

3. Material Low Carbon Steel for Type - of Medium carbon Steel for Type - 1 bolts,

4. Heat Treatment as per A394-T1

5. All dimensions are in inches.

W H | L
‘ e LT —
B
¥
NOMINAL
C I—— - L THREAD SIZE
N
GRADE/CLASS o "
MARKING
- | Thread
Rotat | v | W c B H R lj,:a':f;: Length
Size Max. Max. Max. Min. Min. L LT
iL=2")
1/.2° 13 Q75007 | Q866" 05157 03447 00107 1-3/4-8" 1-3/32°
5/8" 11 | 09375* | 1.083* 0642°  0422°  0.020" 28" 1-1/4"
3/4° 10 | 1.250° | 1.300° 0768 | 0500° 0.020" | 2-1/4"-8" 1-3/8"
7/8" 9 | 13125 | 1.515* 0895" | 0578° 0020° | 2-1/4"-8" 1-1/2°
1" 8 | 1.5000° 1.732* 1.022° 0672 0030° 2-1/2"-8" 1-5/8"
MNOTE:

& The full-body length listed in Table 5 of ASTM A 394 shall be the basis of manufacture
and inspection,
@ Forthe thread length of bolts below 2" length Refer to ASTM A 394

e e emng pe— ) g ey ) D B m— 0
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HEX BOLTS - ASTM A 394

INCH SERIES - PHYSICAL PROPERTIES

Physical Properties Type'0' Type 1’
psi | 74,000 | 120,000
Tensile Strength (min.

ensleStrngth fmin (N/mm2) (510} (827)
Through Threads psi 55,200 74,400
Single (min.) (M/mma2) (380) (513)

Shear = h {
Strength rough Body psl 45,880 74,400
{rmin.) (MN/mm2) (316) (513)
Hardness {HR} BBO-B100 €25-C34

RECOMMENDED TIGHTENING TORQUES AND INDUCED LOADS:

Type 0’ Type'1"
Maminal Stress [ [ [
thread size Area Unlubricated Induced Unlubricated Induced

finish load finish load

UNC in’ Ft-lb K-Lbf Ft-1b K-1bf
12" 0422 36.78 4413 50.64 7157
548" 0,226 1317 7.024 118.65 11.390
3/4" 0334 129.76 10.381 21042 16.834
7/8" D462 209.40 14.359 339.57 23.285

1" 0.606 3139 18.834 509.04 30.542

NOTE:

e The tightening torques are calculated to induce stress equal to approximately 70% of Yield
Stress and Yield Stress is assurned as equivalent to 60% of Tensile Strength.
e The tightening torques of lubricated finished is 75% of the values stated unlubricated finish.




HEAVY HEX STRUCTURAL BOLTS - ASTM A 490 (INCH SERIES)

NOTE:

1. The Bolts will generally conform to ANSI/ ASME B 18.2.1 Heavy Hex Structural Bolts.
2, Threads will conform to Class 2A of ANSI B 1.1 Coarse Series

3. Material: Alloy Stes|

4_Heat Treatmant: As per ASTM A 490 Type-1

5. All dimensions are in inches.

W — H | L
. LT
ST ;
— T
MHORIMAL
g = =T = THREAD 5IZE
\ - |
GRADE/CLASS | ' B
MARKING
| Length of
Nomndl | ™ | w c B H R | Treaq | Length
i UNC Max. Max. Manx. Min. Min. Range
e )
12 13 0.875* | 1.010° | 0515"  5/16" | 0009" 100" | 1-1/2"4"
58" n 1.062° | 1227 | 042" | 25/64° | 00217 | 125" | 1128
3/4" 10 1.250" | 1443 | 0768" | 15/32° | 00217 | 138" | 11728
7/8" g 1438 | 1660" | 0895" | 35/64° | 0031 | 150" | 1-172%-8
1 2 1625° | 1.876" | 1.022" | 39/64°  0062° 175" | 1-1/2%8"
1-1/8" | 8UN | 1813* | 2003 | 1.349" | 11/16" | 0062" | 2.00" 2"-8"
1-1/4" | 8UN | 2000" | 2310" | 1276"  25/32° 006" @ 200" -
1-3/8* a8UN 2.188" 2525* 1.4047 2732 0.062" 225" 2-1/27-8"7
1-1/2* | BUN | 2375° | 2740° | 1522° | 1516" | 0062° | 225" | 21728




HEAVY HEX STRUCTURAL BOLTS - ASTM A 490 (INCH SERIES)
INCH SERIES - PHYSICAL PROPERTIES

Physical Properties Type'1' Type ‘1’
Bolt Size 1/2"to 1" C 1-1/8%to 1-1/2"
Tensile Strength (Min.) Psi (N/mm’) 150,000(1034) 150,000(1034)
173.000{1193) 173.000(1123)
Proof Load Stress (Min.} Psi (N/mm’) 120,000(827) 120,000(827)
Yield Strength (Min.) Psi (N/mm’} 130,000{856) 130,000(856)
Bolt length <20 Bolt length <30
Hardness (HR.} Spipead : L3559 {
Bolt length 2D and over  Bolt length 3D and over
| . C39 (Max) ! C39 (Max)
Elongation in 4D (Min.} {34 | 14 ! 14
Reduction of Area (Min.) % . 40 . 40

RECOMMENDED TIGHTENING TORQUES AND INDUCED LOADS:

Thread Stress - anl:!ue i Induced
Size Area Un-lubricated Lubricated Load
Finish Finish
UNC/UN in’ Ft-1b _ Ft-1b K-1bf
1/2"-13UNC . 0.142 . 107.68 80.76 | 12.92
5/8"-1TUNC _ 0.226 _ 214.23 | 160,67 | 20.57
3/4"-10UNC 0.334 37993 284,94 30.39
7i8"-9UNC | 0.462 | 613.11 | 45983 | 42.04
17°-BUNC | 0.606 | 919,10 | 689,32 | 5515
1-1/8"-8UN | 0.790 | 1347.94 1010.95 | 71.89
1-1/4"-8UN | 1.000 | 1895.83 1421.87 | 91.00
1-3/8"-8UN | 1.233 | 2571.32 | 1928.49 | 112.20
1-1/2°-8UN | 1.492 | 3394.30 | 2545.73 | 135.77
NOTE:
o The tightening toques are calculated to induce stress equal to approximstely 70% of Yield
Stress.

o The tightening torques of lubricated finished is 75% of the values stated unlubricated.
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HEAVY HEX STRUCTURAL BOLTS ASTM A 490M (METRIC SERIES)
DIMENSION

MNOTE:

1. The Bolts will generally conform to ANSI/ASME B18.2.3.7M Metric Heavy Hex Structural Bolts,
2. Threads will conform to Class 6g of ANSI B 1.13M Coarse Serles,

3. Materlal: High Grade Carbon/alloy steel,

4. Heat Treatment as per ASTM A 490M Type 1

5. Thread length LT

LT 1 for € 100

LT 2forL>100

All dimensions are in milllmetear

W — H } L
{ o
o Y .
= 1 E hnj:“m
ek = =5 THREAD SIZE
d ) i
! '\_ :
GRADE/CLASS
MARKIMG
Nominal [ [ ' ' . Lengthof  langth
w C B H R
Thread  Pitch _ Thread Range
Siza Max. Max. Max. Min Min T1 LT 2 it
M12 175 2200 @ 2540 1270 | 80 06 25 . 30-200
M16 2.0 27.00 31.18 16.70 10,0 0.6 31 358 50-5000
M2Q 250 34,00 3926 | 2084 125 08 36 43 50-500
M2z 2.50 600 41.57 22.84 14.0 0.8 38 45 FO=-700
Mz4 3.00 41.00 4734 | 2484 150 1.0 41 48 F0-200
M27 1.00 46,00 5312 2784 | 17.0 1.2 44 51 B0-900
M0 3.50 50.00 5774 3054 18.7 1.2 49 56 100-200
Mia 4,00 BO.00 6928 | 3700 | 225 1.5 59 B3 100-900



HIGH STRENGTH STRUCTURAL BOLTS - ASTM A 490M

METRIC SERIES - PHYSICAL PROPERTIES

Physical Properties
Nominal Thread Size
Tensile Strength - (N/mm’}
Yield Strength (Min.) (N/mm?)
Proof Load Stress (Min.) (N/mm?)
On GL = 2" Elongation (Min.) (%)
Reduction of Area (Min.) {%]
Hardness {HR}

RECOMMENDED TIGHTENING TORQUES AND INDUCED LOADS:

Threadsize&Pitch  Stress Area
—
M 16-2.00 157
M 20-2.50 245
M 22-2.50 303
M 24-3.00 353
M 27-3.00 459
p 30350 5&61
M 36-4.00 817
NOTE:

Un-lubricated Finish

Mm

33058

644.584

877.25

1114.92

1630.92

221483

387062

M16 to M36
10401210
940
B30
14
40

£33-C39

Induced Load
KN

10331
161.21
199.37
23227
302.02
36914

53759

e The tightening toques are calculated to induce stress equal to approximstely 70% of Yield Stress.
e The fightening torgues of lubricated finished is 75% of the values stated unlubricated finish.




HEX. BOLTS/SCREWS - SAE J 429

INCH SERIES DIMENSIONS

NOTE:

1. The Bolts/Screws generally conform to SAE 1 429,

(Bolts/Screw made will also generally conform to American standard ANSI 1827,
2. Threads will conform to Class 2A of Unified Threads {Coarse/fine) as per ANSIBIT
3. Materlal Low/Medium/High Carbon Steal.

4. Heal Treatment: To achleve Mechanical properties of Grade 5 & 8.

5 Thread Length LT

LT 1 forL<6”

LT 2 for L» 6"

6. Bolt lengths equal to or shorter than those listed in LFT column will be fully threaded. (le. screw))
7.4l dimensions are in millimeter

L
L—- LT ————
¥
HOMINAL
- THREAD SIZE
!
. “ Lengthof LENGTH
Thread LT
Min.  Min. ey LEE RAMNGE

L<6" | L»6"
/4" | 20 28 | 1112 | 1282 635 | 381 | 038  19.05 | 2540 | 2540 | 1722
516" 18 24 1270 1465 793 495 038 2222 2857 2857 17272 |
38" | 16 | 24 | 1427 | 1651 | 952 | 574 | 038 | 2540 | 3175 | 3175 | 1m2"
706" | 14 | 20 1587 1833 1111 691 038 2857 3492 3492 1"4"
/2 | 13 |20 | 19.05 | 2200 | 1270 | 767 | 038 | 31.75 | 3810 | 3810 | 18"
916" | 12 18 2062 2382 1428 884 051 3492 4127 4127 | 18"
5/8° 11 18 | 23.83 | 2751 1587 Q.60 0.51 38.10 . 44 45 . 44.45 . 1=1/2"-8"
34" 10 16 2857 3299 1905 1156 051 4445  S50.80 5080 1-1/2°8" |

7/8" 9 14 3332 3850 2222 1340 102 5080 57.15 5715 1-1/2°-8"
1" 8 | 12| 3810 | 4390 2540 | 1501 | 152 | 5715 | 6350 | 63,50 | 1-1/2"-8"
1-1/8" 7 12 4287 4950 2857 1671 152 6350 6985 6985 278"
1-1/4" 7 12| 4762 | 5499 | 3175 | 1905 152 | B985 | 7620 | 7620 | 2°-8°
1-3/8" 6 12 5237 6050 3492 2057 152 7620 8255 8255 | 28"
11/ & 12 5715 6598 3810 2219 152 8255 8890 8890 21129



HEX. BOLTS/SCREWS - SAE J 429

INCH SERIES - PHYSICAL PROPERTIES

Physical Properties . Grade 2 | Grade5  Grades
1/4"-3/4° 74000 (510 120000 150000
Tensile Strength (Min.) Psi (N/mm2) v 311 | 0000 (415) T 1034)
' L ypaasst | ST000(393) | 92000 130000
Ve Loangrhy iy PRNMME) ver 31172 | 360002501 | i638) (896)
| Elongation on GL=2"(Min) | 7] ' ' 18% 1A% 1%
Rockwell Hardness | THR] 1/4°-1-1/2% BE-ET100 | 2534 C33-C30
Reduction of Area (Min) %] _ _ 35% | 35w 35%
RECOMMENDED TIGHTENING TORQUES AND INDUCED LOADS
Nominal s | GRADE 2 | GRADE 5 | GRADEB
Thiread Area Unlubricated  Induced  Uplubricated  Induced | Uplubricated  Induced
Size _  Finish load | Finish  load  Finish  Load
UNC in2 Ft1b KIbf | Ft-lb | Ft1bf | Ft1bf | K-1bf
1M4720UNC | 00318 | 529 127 | 853 | 205 | 1206 | 2.89
516" 18UNC | 0.0524 10.89 200 | 1758 | 337 | 2484 4.77
| 3/816UNC | 00775 | 1933 | 309 | 31799 | 499 | 4408 | 705
7A6-14UNC | 01063 | 30.93 424 | 4992 | 685 7053 | 967
L 1RSI3UNC | 0042 | 4721 566 | 7620 | 934 | 10761 | 129
CGM16™12UNC | 0182 | 6808 726 | 10988 | 1172 15527 | 16.56
5/8°-11UNC 0.226 93.93 9.02 151.61 14.55 214.23 2057
3/4"10UNC | 0334 | 16658 1333 | 26887 | 2151 37993 | 30.39
7/8"-GUNC | 0462 | 16979 11.64 | 43390 | 2975 61311 | 4204
17-8UNC 0.606 254,52 15.27 650.44 39,03 919.10 55,15

RECOMMENDED TIGHTENING TORQUES AND INDUCED LOADS

Nominal Stress . SONADE . GRADES . . | -GRADES
Thiread Area Unlubricated  Indwced | Unlubricated | Induced  Unlubricated | Induced
Size _ Finish lead  Finish  Lead  Finish Load
UNE in2 Ft-1b K-1bf Ft-1hb K-1hbf Ft-1h K-1bf
1/4-78UNE 00364 | 605 145 | 977 | 234 | 1380 @ 331
| s/16-24UNF | 00580 | 1205 0 231 1945 | 374 | 2749 | 5.28
3/8"-24UNF | 00878 | 21.90 350 | 3534 | 565 @ 4004 | 7.99
| 7/16*-20UNF | 01187 | 3453 474 | 5574 | 764 | 7876 | 10.80
1/2%320UNE @159 | 5317 638 8581 1030 12126 | 1455
| 9/16-18UNE | 0203 | 7583  BI0 | 1125 | 13.07 @ 17318 | 1847
| gigm1RUNF | 0256 | 10640 1021 | 17173 | 1649 | 24267 | 2330
3/4"16UNF | 0373 | 18603 1488 = 30027 | 2402 42429 | 3394
7/8*-14UNF | 0509 | 18706 1283 | 47804 | 3278 67549 | 4632
1-12UNF | 0663 27846 1671 | 71162 | 4270 100555 @ 6033
NOTE:

e The tightening togues are calculated to induce stress equal to approximstely 70% of Yield Stress.
e The tightening torques of lubricated finished Is 75% of the values stated unlubricated

@ § g =i Sg = &L =8



= 'Em'ESE Tsss | ) Sl | DN G S—

HEX. BOLTS/SCREWS - DIN 931/933

METRIC SERIES DIMENSION

NOTE:

1. The Bolts/Screws will generally conform to DIN 931/433

2. Threads will conform to Class 6g of DIN 13-Coarse Series

3. Materlal: Carbon/alloy steel,
4. Heat Tratment: To achleve mechanical properties of Class 88 and 10.9
5. Thread Length LT
LT1forL< 125
LT 2 fer L > 12510 200, LT3 for L = 200
6. Bolt lengths equal to or shorter than those listed In LFT column will be fully threaded. (le.screw)
7. All dimensions are in millimeters

GRADESCLASS
MARKING
Mominal
Thread = Pitch
Size
M& | 1.00 |
M& | 125 |
MI0 | 150 |
MI1Z | 1.75
M14 | 200
MIs | 200 |
Mmig | 250 |
M20 | 250 |
M2z | 250
M24 | 3.00
M27 300
M30 | 350 |
M33 | 350 |
M36 | 400 |
M3 400
M42 | 450 |

H

L

W
Max,

100
13.0
7.0 16.0

190 180
220 Ii.ﬂ'.

24.0
27.0
0.0

320 340

36.0
41.00
4.0
50.0
55.0
60.0
65.00

Max.

11.05
14.38
1890 17.80
3110 20.03
2449  F3.35
26,75
10,14
33.53
asr2 | 3772
3992
45,20
50.85
5537
60.79
o644
71,30

L H
LT
B
i
B B NOMINAL
THREAL SIE
i

Ny

Bl M| R Length of Thread LENGTH
Max. Min. Min. T | FRANGE

LT | LT2 LT3  LFET mm

60 | 40 035 | 18 | - | | 25 | 15-100 |
80 53 040 22 28 @ - 30 15-100
100 | 64 |040| 26 | 32 | 45 | 35 | 15100 |
120 | 75 060 30 36 49 | 40 | 20-150
140 B8 060 34 40 53 | 45 | 25150
160 100 060 38 44 57 | 50 | 25500
180 115 060 42 | 48 61 | 60 | 35-500 |
200 125 080 46 52 6 60 | 35500
220 0 140 ﬂ'.ﬂl]. 50 56 (] . G5 ."HJ-SEU
240 150 0.80 54 60 73 | 75 | 40-900
170 170 100 60 | 66 79 | 85 | 70-900
00 187 100 6 72 8 | 8 | 70-900
. 3.0 | 210 | l.ﬂﬂ. 72 | 78 - a1 éﬁ . 75-800 .
360 225 100 78 84 97 | 100 | 80-900 |
390 250 100 B4 %0 103 110 90-900
420 260 120 9 91 109 120 | 90-900
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HEXAGON HEAD BOLTS/SCREWS DIN 931/ 933

METRIC SERIES

PHYSICAL PROPERTIES:

! PROPERTY CLASS 4.6 48 ! 5.6
' All Al ’ All
! DIAMETER Diameter Diameter | Diameter
" Unit N/mm? N/ mm® | N/mim?
| Tensile Strength (Min.) 400 420 | 500
| Yield strength 0.2% offset (Min.) 240 340 | 300
| Proof Load Stress 225 310 280
" Impact Strength in Joules (Min.) N/A N/A | 25
! Hardness Rockwell [HR.] B&67-B95 B71-B95 | B79-B95
' Elongation (Min.} 22 N/A i 20
! Hedu::l_‘inn of Area (Min.) _ MN/A I'f.l_.l'A | !_'IHA
RECOMMENDED TIGHTENING TORQUES AMD INDUCED LOADS:
Naminal Stress | A :'ﬁ.'_ i | it o i T
Unl 5 Uniliilbri d 1 4] jcated ]
Fanad m IS || ige T | et " Einish. Load
Nm WM N KN Hm KN
MNEBE 201 4.05 338 5.74 4,78 5.07 4.22
M .5 9.84 515 13,94 87 1230 7.69
I!I'Iﬂ' 5!:.'] 1?.!1-’9 9.74 1]‘.5_! 13.80 1-1-.-_3& 12,18
M2 8473 11549 1496 4815 20,06 42.49 17.70
Mid 1150 54,00 19.32 76,64 27,37 67.62 24,15
M5 1570 B 40 i 11957 37.37 105,50 3297
LTAE:S 1920 116.12 3235 164.51 45,70 145,15 40,32
M0 2450 164,64 .16 733,24 58,31 205,80 51.45
M22 303.0 22398 50.90 317.30 12,11 279,97 6363
LT 3530 1H4.66 50,30 403.27 B4.01 35!_'..32 7413
M7 4590 416.40 Trn 58591 10534 520.51 96.39
M0 561.0 565,40 94.25 B01.11 13352 706,85 11741
“_33 M 75:5_.5! '[15_:?9 'IEEIE_D:IE 165.07 NIH 145.74
[V BITD e 24 137 246 140000 154,45 123530 17157
M5 9760 127855 163,97 1811.85 23229 159860 704.96
a2 1120.0 158005 188,16 223910 266,55 167568 35050
NOTE:

o The tightening torques are calculated to induce approximately stresses as detailed below:

168 Nf/mm2 for Property class 4.6
238 N/mm2 for Property class 4.8
210 N/mm2 for Property class 5.6
The tightening torques of lubricated finished is 75% of the values stated unlubricated finish.
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HEXAGON HEAD BOLTS/SCREWS DIN 931 / 933

METRIC SERIES PHYSICAL PROPERTIES

PROPERTY CLASS 5.8 6.8 B.8 10.%
Diameter All Diameter | All Diameter | <M16 =M16 | All Diameter

Unit M/rmim2 N/mm2 MN/mm2 | N/mma2 Nfmmz2
Tensile Strength (Min) 520 600 800 830 1040
Yield strength 0.2% offset (Min) 420 480 640 660 G40
Proof Load Stress 380 440 580 600 830
Impact Strength in Joules (Min.) N/ A /A 30 30 20
Hardness Rockwell  {HR} B82-B95 | B89-BI1DD | C22-C32 | C23-C34 | (32-C39
Elengation (Min.) (%) MN/A A 12 12 g
Reduction of Area (Min.) {3} N/A M/A 52 52 48

RECOMMENDED TIGHTENING TORQUES AND INDUCED LOADS:

Mominal | Stress 8 6.8 88 10.2
Thread Area |Unlubricated| Induced |Unlubricated| Induced |Unlubricated| Induced |Unlubricated| Induced
Cize {mma2} Finlsh Load Finlsh Load Finlsh Load Finlsh Load

M KM Mm EM Hm KM Nm EM
Ma 20.1 T.09 a9 B0 &, 75 10.E0 2,00 15,87 13.23
hia ib6.6 1732 10.76 1968 1230 26,23 1640 iR.53 2408
M0 58.0 3410 1705 389.98 1545 5197 25598 76,33 3816
12 B3 5948 24,78 [ 2837 S0.64 300 13313 5547
M4 1150 04,67 33.87 108.19 38.64 11436 51.52 21188 7567
M6 157.0 147,71 46,16 166881 3375 225,08 i34 J30.58 LI ERC]
MI1E 1920 20320 ob.A45 23224 6451 21934 aa.yo 454 81 126,34
M0 245.0 2BB.12 T2.03 329.28 B2.3z 45276 113.20 64,84 161.21
M2 3030 301.94 ED.08 447 a5 101.81 615.94 140,00 arias 1499 37
24 3530 488,15 103.78 569.32 11861 78281 163.08 1114.9 232.27
Mz7 4590 TIBT 13455 B32.81 154,24 114511 212,06 1630,92 302,02
[ LERN S61.0 SEDR] 164593 113047 18E.50 1555.10 258148 A214.83 369,14
M33 L X 134664 2003104 1539.01 233,18 2106,14 3063 3013.90 456,65
M6 B170 172943 24030 197640 20451 27 a7 377 45 B 062 537 59
M35 a76.0 223816 28654 2557.90 32704 ELTRRL 450,91 5009.22 B42.21
M2 11200 276595 31978 361.09 376,32 43446,50 51744 S19046 736,56

MOTE:

e The tightening torgues are calculated to induce approximately stresses as detailed below:
294 N/mm2 for Property class 5.8 | 336 N/mm2 for Property class 6.8
448 N/mim2 for Property class<M 16 | 462 N/mm2 for Property class BB>M16

658 N/mm2 for Property class 10.9
e The tightening torgues of lubricated finished is 75% of the values stated unlubricated finish,
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HIGH STRENGTH HEAD HEX.BOLTS-DIN 6914

METRIC SERIES DIMENSION

NOTE:

1. The Bolts will generally conform to DIN 6914 High Strength Hex Head Bolts
2. Threads will conform to Class 6g of DIN 13 Coarse Series

3. Material: Carbon / Alloy Steel

4. Heat Treatment: To achieve Mechanical Properties of Class 8.8 and 10.9

5. All dimensions are in millimetres.

L .
LT .
¥
NOMINAL
- THREAD SIZE
GRADESCLASS
MARKING
Naminal [ Length of Length
Thraad | piech | W = g H A Thread Range
Max. Min Max. Mom Min
Size LT1  LT2 L
M12 175 2200 2391 1270 80 1.2 | L2 |10 | 30200
M16 2.00 27.00 2956 1670 100 12 | k<o |78 | s5p-200
M20 250 3200 3503 2084 130 15 | L8 |83 | spa00
M2z 250 3600 3955 2284 140 15 | i3 (DR | 70-200
M24 300 4100 4520 2484 150 15 Sioo g0 70-200
m27 300 4600 @ 5085 2784 170 2 | L5 B | sgono
M30 350 5000 @ 5537 3084 190 20 L% % q00-200

M36 400 6000 6544 3700  23.0 Zg | RSO L0 a6 00




HIGH STRENGTH HEX.BOLTS-DIN 6914

METRIC SERIES - PHYSICAL PROPERTIES

PROPERTY CLASS | 109
Diameter | All Diameter
| Unit MNSmm2
| Tensile Strength (Min) 1040
Yield Strength 0.2% offset {Min) 940
Proof Load Stress | B30
Impact S-tre:ng.t-h in jCH.IlES {Min.} {ji | 0
Hardness Rockwell  [HRC] | €32-C39
Elongation (Min.) (%} | kN
Reduction of Area (Min.) [0} 48

RECOMMENDED TIGHTENING TORQUES AND INDUCED LOADS

10.9
Al T - Un=lubricated Finish Induced Load
Nm | KN

M12 84.3 133.13 | 5547
W14 115.00 211.90 | 7570
M16 157.0 330,60 103.31
M18 192.0 454.81 126.34
M0 245.0 64584 161.21
M2 303.0 877.25 199.37
.24 353.0 1114.90 _ 23227
M27 459.0 1630.92 _ 302.02
M30 561.0 2214.40 _ 369.14
M33 694.0 3013.90 _ 456,65
M36 817.0 387062 537.59

NOTE:

e Thetightening torgues are calculated to induce approximate stress 658 Nfmma2 for property

class 10.9,

e Thetightaning torgues of lubricated finished is 75% of the values stated in unlubricatad finish,
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HEXAGON HEAD STRUCTURAL BOLTS - DIN 7990

METRIC SERIES DIMENSION

MNOTE:

1. The Bolts will generally conform to DIN 7990

2. Threads will conform to Class 6g of DIN 13 Coarse Series

3. Material: Carbon / Alloy Steel

4. Heat Treatment: To achieve Mechanical Properties of Class 8.8 and 10.9
5. All dimensions are in millimetres.

L
LT
1
HOIBAL
- THREAD SIZE
|
GRADE/CLASS
MARKING
Nominal Length of Length
Tt | | Mw H'i Hﬂ HH M'T Thread  Range

Si.:-E' AM, n ax. am n LT L
M12 1.75 19.0 20.88 12.70 8.0 (.60 12.75 25-120
MI16 2.00 240 26.17 1670 100 0.60 21.00 30-150
m20 250 300 32.95 2084 13.0 0.80 23.50 35-200
W22 250 320 35.03 2284 140 0.80 25.50 45-200
W24 _ 3,00 _ 360 39.55 24.84 15.0 (.80 26,00 50-200
M27 3.00 4.0 4520 2784 170 1.00 29.00 70-200
K30 3.50 460 50.85 30.84 19.0 1.00 30.50 BO-200

v |
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HEXAGON HEAD STRUCTURAL BOLTS - DIN 7990

METRIC SERIES - PHYSICAL PROPERTIES

Physical Properties Class 4.6 Class 4.8 Class 5.6
Bolt Size - M12 to M30 | W12 to M30 | M12 to M30

Tensile Strength (Min) {NSrmima) 400 420 500
Yield Stress (Min) {M/rmima) 240 340 300
Proof Load Stress (Min.) (NSmim2) 225 310 280
| Elongation (Min.) (%o} - 22 NS | 20
| Impact Strength (Min.) {1 - N/A - MAA | 25

| Hardness Rockwel| {HR-} - B&7-BYS - B71-Bo5 | B79-Ba5

RECOMMENDED TIGHTENING TORQUES AND INDUCED LOADS

Property Class 4.6 Property Class 4.8 Property Class 5.6
& Pitch Area  Unlubricated Induced  Unlubricated | Induced Unlubricated  Induced
Finish Load Finish Load Finish Load
mm’ Nm KM MNm KN Mrm KN

M12-1.75 | 84.3 33.99 14.162 48,15 20,06 4249 17,70
M16-200 | 157 &4.40 26,376 11957 3737 105,50 3297
M20-2.50 245 164.64 41.160 233.24 58.31 205.80 51.45
M22-250 303 243,98 50,904 31730 f2.11 279.97 63,63
M24-3.00 | 353 284.66 59304 403,27 84.01 355.82 7413
M27-3.00 | 459 41641 Nz 58991 109,24 52050 06,36
M3I0D-3.50 | 561 565.49 94,248 anm.n 133.52 J06.86 11781

MNOTE:

@ The tightening torgues are calculated to induce stress equal to approximately 70% of Yield Stress.
o The tightening torques of lubricated finished is 75% of the values stated in Unlubricated.



HEXAGON HEAD STRUCTURAL BOLIS DIN 7990

METRIC SERIES
PHYSICAL PROPERTIES:

PROPERTY CLASS | 5.8 | 6.8 | 8.8 _ 10.9
Diiiitey Diai':\l‘!ter Dia:'lter Share =M18 Dia:'!i!ter
Unit  Wmm2 | Nfmmz N/mm2 © N/mm2
- Tensile Strength (Min | 520 | 600 | BOO | £30 | 1040
Yield Strength 0.2% offse (Min) . 470 | 480 | &40 | G0 | 40
Proof Load Stress | 380 | 440 | 580 | &00 | 830
' Impact Strength (Min.) [1] WA NA 30 30 20
Hardness Roackwall (HR] | BS2-B95 | BS9-BI00 (22032 (2334 C32C39
' Elongation (Min.) [%]  own | oma | 12 | 12 | e |
' Reduction of Area {Min.) [%] N/A I'I.-’._A 52 52 48
RECOMMENDED TIGHTENING TORQUES AND INDUCED LAODS:
| 58 B8 ¥ 19
Hﬁrﬂ“: r::: ubriepted | Induced hm:ilt'%te;l Widnced. aubﬁlﬂu: induced lubricated | nduced
size | (mm? | Finish Lond Finish Lymil Finlsh Load Firish Load
Wm KN Nm KN Nm KN Hm KN

M1z | B4.3 59.48 24.78 67.98 28.32 90.64 rn 133.3 55..-;1-?
M16 | 157.0 14711 | 46.16 | 168.81 | 52.75 | 215.08 | 70.34 | 33058 10331
M20 | 245.0 | 18812 | F2.03 | 329.28 | 82.32 | 452.76 | 113.20 | 64484 16121
M2z | 303.0 39196 | 89.08 | 447.95 | 101.81 | 615.94 | 140,00 | B77.25 - 199.37
M4 | 353.0 49815 | 103.78 | 569.32 | 118.61 | 782.81 | 163.08 | 11149 - 232.27

m27 459.0 | 718N 13495  B3281 15422 114511 21206 1630.92 302.02

M30 561.0 | 989.61 16493 113097  188.50 1555.10 25918 | 2214.83 369.14

NOTE:

The tightering torques are calculated to Induce approximately stresses as detailed below:
294 N/mmz2 for Property class 5.8

336 N/mm2 for property class 6.8

448 N/mmz for Property class =M16

462 N/mm2 for Property class 8.8=M16

658 N/mm2 for Property class 10.9

The tightening torques of lubricated Anished is 75% of the values stated unlubricated.
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HEX. BOLTS/SCREWS-BS 3692

NOTE:

1. The Bolts and Screws will generally conform to BS 3692

2. Threads will conform to Class 6g of B5 3643 - Coarse Serles

3. Matenal: Carbon / alloy steel.

4, Heat Treatment: To achieve Mechanical Properties of class 8.8 and 10.9
5. Thread Length LT

LT1 for L =125
LT2 for L =125 to 200
LT3 for L= 200
6. Bolt lengths equal to or shorter than those listed in LFT column will be fully threaded. (ie. screw)

LAl dimensions are in millimeteres,

LT
B
MOMIMAL
- - THREALD SITE
4
-

'1‘.';1','::;' _ w ” " i K . i.engd'l.-uﬂhrud_ fangth
Size Max, Max, Max, Marm, Min. LT T2 (T3 LFT Ranie
Ma 1.00 100 11.50 &.00 4.00 I 0,25 18 - - 25 15-100
Ma 1.25 13.0 15.00 8.00 5.50 - .4 - i 1a - an 15-100
Mo 1.50 17.0 15,50 1000 7.00 ‘ Dl | 6 32 45 315 15-100
M12 1.75 19.0 21.90 12,00 B.OD I D6 3n 6 49 40 150
M4 200 | 220 | 3540 | 140 | eoo | oss | M | 40 S) 40 25150
M6 | 200 | 240 | 2770 | 1600 | W0 060 3B | 44 57 | S0 | 25200
M20 .50 300 34,50 00 13.00 - 0.8 - 46 52 65 &0 35-200
Mz 250 EFEI] 3650 2200 14.00 LR 50 56 64 b5 A0 200
M4 EXi] 5.0 4180 | 2400 15.00 I 0.8 54 &0 . 73 75 40-200
M2? | 300 | 410 | 4730 | 2700 | V700 | 100 60 | 65 | 79 | 8 | 70200
ﬁ?ﬂ 3.5& 4a.0 git.l:r 3000 1500 - mn - 6 L ESI H ?ﬁ-!ﬂl:l
L EE] 350 50,0 5770 33.00 2.00 I 1.0 | 72 Ta a1 o5 ¥5-300
M36 A4.00 55.0 6350 35,00 23.00 1.0 7B a4 a7 1 B-300
M8 | 400 | 600 | €930 | 3900 | 2500 160 &7 | sa 03 | N0 | 90300
M&2 | 450 | &S0 | 7510 | 4200 | 2600 130 90 | 9 109 | 120 | 90300
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HEXAGON HEAD BOLTS/SCREWS BS 3692

METRIC SERIES
PHYSICAL PROPERTIES:

| PROPERTY CLASS 4.6 4.8 56
' All All All
DIAMETER Diamnater Diametat Dlametaer
|Uole | N/mm®*  N/mm®  Nimm®
Tensile Strength (Min.) . 400 420 . 500
Yield strength 0.2% offset (Min.) 240 340 | 300
Proof Load Stress 228 30 280
Impact Strength in Joules (Min.) | N/A | N/A _ 25
Hardness Rockwell [HR] B67-B95  B71-B95  B79-B9S
Elongation (Min.} o] | 22 ! N/A | 20
Reduction of Area (Min.) [9%] N/A N/A MNSA
RECOMMENDED TIGHTENING TORQUES AMD INDUCED LOADS:
Maminal Stress | 4.6 ] 4.8 5.6
e | A [Tl | Tl | e | Wiy | ket | biagt
: Mm KN Nm ' KN | Nm | KN
e S 4.05 | 338 5.74 A 507 anm
(1] 6.6 | 04 | 615 13,94 &7l 12.30 ]
M10 CosaD | 1948 974 761 1380 3436 12,18
M12 843 | 339 2 MW 4815 2 2006 2@ 4248 0 1770
M14 . Ms0 | sa0pe | 1932 7e64 2737 6162 24,15
[ 157.0 . B4 40 . 2EAT . 1857 37.37 105.50 32.97
“'I_ﬂ- | 19_1.'[!! | 'I'F_E_.1E | EL_E [ _15-1.51 [ 45,70 | 14515 { 40.32
M0 | M50 | V6454 | ALI6 2334 5831 20580 5145
A2 | £l ER ] | 12398 | S0 O | 7 A 7211 27907 683.63
M4 3530 | sdss | 30 #0327 8401 3ssB2 7413
H.I?' | 4590 | 41640 | FrA bl | 5-5?9.'9_1 I 108,24 { 520,51 { 6,39
L S61.0 | G5 40 | =1 B0 13352 706,86 11781
M33 B4 | 78951 11659 1090,13 165.17 961.88 145.74
M35 B0 | 98824 | 13726 140000 19445 113530 17157
TR QTFe.0 | 127B.55 . 163.97 | 18411.85 . 2339 1598.69 20,05
M2 11200 | 158005 | 18816 223810 | 26656 | 197568 735.20

NOTE:

@ The tightening torques are calculated to Induce approximately stresses as detalled below:
168 Nf/mma for Property class 4.6

238 Nfmma2 for Property class 4.8

210 N/mma for Property class 5.6

The tightening torques of lubricated finished Is 75% of the values stated unlubricated finish.

8 8 9 o
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HEXAGON HEAD BOLTS/SCREWS BS 3692
METRIC SERIES
PHYSICAL PROPERTIES:

PROPERTY CLASS . sa 68 a8 10.9
Diameter _ Diaﬁ'::.-ter_ E!i_a?rz!:_ter_ sM16 >M15 _ Digﬂa'_ter_
Unit N/mm2  Nimm M Mirmimd
Tensile Strength (Min 50 600 8OO 830 1040
Yield Strength 0.2% offset (Min) - 420 480 640 660 940
Proof Load Stress 380 440 580 600 830
Impact Strength in joules (Min.)  NA NA 30 30 20
Hardness Rockwell [HR] | B82-BYS  BA9-BI00 C22-C32 C23-C34 (32039
Elengation (Min.) (%] /A N/A 12 12 9
Reduction of Area (Min.) [%] CON/A N/A 52 52 48
RECOMMENDED TIGHTENING TORQUES AND INDUCED LOADS:
Nominal Strass .S.E 6B a8 110G
T e e e B e 0wl
| ~Nm KN Nm | KN Nm | KN Nm_ KN
M& 20,1 7.09 591 B.10 .75 10.80 9,00 1587 | 1323
M8 | 366 1722 | 1076 | 1968 | 1230 2623 | 164 3853 2408 |
MIO | 580 3410 1705 3898 | 1949 5197 | 2598 7633 3816
M1z B43 59.48 24.78 67098 2832 Qa4 3757 13313 55.47
Mi4 | 1150 9467 338 10819  3&64 11426 5152 21188 7567
Mi6 | 1570 147.71 4616 16881 5275 22508  70.34 33058 10331
MIB | 1920 20320 5645 | 23224 | 6451 31933 | B8.70 45481 13631 |
M20 2450 28812 7203 | 32928 | B232 45276 11320 64484 16121
M22 | 3030 39196 8008 | 44795 10181 61594 | 14000 87735 19937
M24 | 3530 49815 10378 569.32 11861 78281 16308 111491 23237
M27 4590 72871 13495 83281 15422 114511 21206 163092 30202
M30 | 561.0 98061 16493 113097 18850 155510 25018 221483 36914
M33 | 6940 134664 20404 153901 23318 211614 32063 301390 45685
3G B17.0 172943 24020 197649 | 27451 271767 | 37745 387062 53759
M32 | 9760 223816 28694 255790 327.04 351701 45091 500922 64221
M42 11200 276595 32928 | 3161.09 | 37632 434650 | 57144 619046 73696
NOTE:
e The tightning torques are calculated to induce approximately stresses as detalled below:
@ 294 N/ mma for Property calss 5.8
e 336 N/ mma2 for Praperty class 6.8
o 448 N/ mmd for Proeperty calss 88 sM16
o 462 N/ mm2 for Property class BE>=M1é
o G658 Nfmm2 for Property class 10.9
e The tightening torques of lubricated finished is 75% of the values stated unlubricated finish.



HEX. BOLTS/SCREWS-BS 4190
METRIC SERIES - DIMENSIONS.

NOTE:

1. The Bolts and Screws will generally conform to BS 4190

2. Threads will conform to Class 6g of BS 3643 - Coarse Series

3. Material: Carbon / alloy steel.

4, Heat Treatment: To achieve Mechanical Properties of class 8.8 and 10.9
5. Thread Length LT

LT for L =125

LT2 for L > 125 to 200

LT3 for L= 200

6. Bolt lengths equal to or shorter than those listed in LFT column will be fully threaded. (ie. screw)
7. All dimensions are in millimeteres,

i w ] H [ I_
| e
. B ———
r NOMINAL
c - o = I. TI-EETD SIZE
"\_
R
m"‘;' onch | W c 8 H R Length of Thread Length
Sirn Max Max Max. Mam Max. T T2 T3 LFT Hll'l#
ME 1.00 130 11.50 648 4.00 040 18 - - 25 15-100
KE 1.25 13.0 1500 a5a 5.50 080 11 8 - a0 15-100
BATO 1.50 17.0 15940 1058 .00 080 i) 12 45 15 15-100
Mi2 175 | 10 | 2180 | 1270 | ame | 125 | 30 3 49 40 20:150
MG 200 | 240 | 2770 | w0 | woo | 12 | 44 57 50 25-200
B0 250 | 300 | 3s0 | 2084 | 1300 | 178 | 4s 52 a5 &h 35200
Mz 2,50 2.0 3640 2184 14.00 1.78 S0 46 &% 6% 40-300
24 300 4.0 4160 2484 1500 1.8 5 &0 g 15 40-300
27 3.00 11.0 AT 30 2784 17.00 2.8 (8] a6 T 85 J0-300
30 3.50 4&.0 5310 3084 1900 2.8 (=5 72 BS 85 J0-300
B33 3.50 50.0 5770 34000 2100 2.18 T2 i aj a5 T5-300
MG 4.00 5.0 G150 700 2300 2.0 7o a4 ary 100 an-300
M39 4.00 OO0 G930 40000 2500 .00 Bdq G0 A[iis 110 GO-300
Mz 450 | 650 | 75a0 | 4300 | zeo00 | zeo | o P 109 120 $0-300
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HEXAGON HEAD BOLTS/SCREWS-BS 4190

METRIC SERIES
PHYSICAL PROPERTIES:

PROPERTY CLASS 4.4 4.8

Diameter Dia‘:‘:later Dia:r:Ltur

Unit | N ' N/mm?
* Tensile Strength (Min) ' 400 | 420
Yield Strength 0.2% offset (Min) | 240 ' 340
Proof Load Stress 225 310
Impact Strength in Joules (Min) ' NZA ' N/A

Hardness Rockwell  [HR] | B67-BO5 ' B71-B95

Elengation (Min.) [%5] 22 M/
Reduction of Area (Min.) [%] N/A N/A

RECOMMENDED TIGHTENING TORQUES AND INDUCED LOADS:

Hominal Stress : "E- - Im-

Thread Aorea Linlubricated Inducad Unlubricatad Indueced
aize {mnr'} Finish Load Finish Load

. . Nm R Nem kN
M6 201 4,05 | 338 5.74 4.78
& _ 36.6 _ 0.64 _ &.15 { 13.94 _ 8.n
M10 _ 58.0 19,49 974 2781 1380
miiz _ B4.3 _ 3399 _ 14.14 | 48.15 _ 2006
M16 1570 B440 | 2637 11957 3737
M20 _ 245.0 _ 164,64 _ 41.18 | 233,04 _ 58.31
M22 303.0 22398 5080  317.30 7211
24 . 353.0 . 284,66 . 50,30 { 403,27 . 84.01
M7 459.0 416,40 _ 77n | 589.9] 109,24
M0 EE'I A 565,49 . 9425 { BOT.11 133.52
M3 Ge4.0 769.51 . 116.59 _ 1090.13 16517
E] ] _ 817.0 _ 988,24 _ 137.26 | 1404000 _ 194.45
kR _ o9Fa.0 127895 _ 163.97 _ 1811.85 _ 232.29
2 11200 1580.05 128.16 223910 266.56
MOTE:

e The tightning torgues are calculated to induce approximately stresses as detailed below:
o 168 N/ mmi for Property calss 4.6

o 238 N/ mma for Property class 4.8
o The tightening torques of lubricated finishad Is 75% of the values stated unlubricated finlsh.
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HEXAGON HEAD BOLTS/SCREWS - BS 4190
METRIC SERIES
PHYSICAL PROPERTIES:

PROPERTY CLASS _ 6.8 8.8 10.9
Diameter mamt ar =M16 =M16 Diamlet ar
Unit L Nfmm? M/’ N/mm?
Tensile Strength (Min.) | e00 800 830 1040
Yield strength 0.2% offset (Min.) . as0 640 660 940
Proof Load Stress | 440 580 600 830
Impact Strength in Joules (Min,)  MA O 30 30 20
Hardness Rockwell [HR} | B89-BI00 @ (22-C32 (23-C34  C32-C39
Flocgation (Min)  {%] COONSA D 12 12 T e
Reduction of Area (Min.) (%} . NJA | 52 52 48
RECOMMENDED TIGHTENING TORQUS AND INDUCED LOADS:
6.8 8.8 10.9
Mominal Stress U Un

n Uni
Lnduced Lnduced Lnducad
Thread  Area lubricated Eokd lubricated Losd lubricated Load

Size  (mm?) Finish Finish Finish

_ Nm KN Nm KN Nm KN
K6 201 810 575 | 108 Q.00 15.87 13.23
Me 366 19.68 | 1230 | 2643 164, 38,53 - 24.08
MIO 580 3898 | 1949 | 5197 2598 7633 3816
M1z 843 6798 2832 | o064 3r77 133.13 5547
Mie 157.0 168.81 5275 225.08 7034 33058 103.31
M20 2450 32928 8232 45276 11320 64484 16121
Ma2 303.0 447.95 101.81 615.94 140.00 87725 199.37
M24 3530 56932 | 11861 | 78281 16308 111491 23227
M27 4500 83281 15422 | 114511 21206 163092 30202
M30 561.0 113087 188,50 1555.101 259,18 2214.83 369.14
M33 6940 153901 23318 211614 32063 301390 45665
M3 8170 197649 27451 2NJ64 0 3T0A4S 0 387062 53759
M39 976.0 2557.90 32794 3517.11 450.91 5009,.22 0422
M4z 11200 31681.09 37632 436450 51744 a190.46 73696
MNOTE:
o The tightening torques are calculated to induce approximately stresses as detailed below:
o 336 N/mm2 for Property class 6.8
o 448 N/mm2 for Property class 88=M16
o 462 N/mm2 for Property class 8.8=M16
o 6558 N/mma2 for Property class 10,9
o The tightening torques of lubricated finished is 75% of the values stated unlubricated finish
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HIGH STRENGTH FRICTION GRIP BOLTS/SCREW-BS 4395

METRIC SERIES-DIMENSIONS

NOTE:
1. The Bolts will generally conform to BS 4395 High Strength Friction Bolts.

2. Threads will conform to Class &g of BS 3643 Coarse Series,
3. Material: Carbon / alloy steel
4. Heat Treatment as per B5 4395 PART 1 & 2.
5. Thread Length LT
L2125
L>125=200
6. Bolt length equal to or shorter than those listed in LFT Calumn will be fully threaded (je. screw)
7. All dimensions are in millimetres

F—_Y L
:‘_ LT
] B
B NOMINAL
- THREAD SEZE
R
Nominal Length of Length
“;’l'::" Fiten fo. ng. I.Ig:. N:m h:n L,I.T:“aLE:.I LY “"’Eg‘
MIZ | 175 2200 2540 1270 80 060 30 36 36 40150
M1& | 2.00 - 27.00 | 31.20 - 16.70 | 10.0 | 0.0 | 3B | 44 | 44 | 50-200
M20 | 250 3200 3690 2084 130 080 46 52 52 50200
M22 | 250 3600 4160 2284 1400 080 50 56 S5  70-200
M24 | 3.00 41.00 4730 24.84 | 15.00 080 54 | L] il J0-200
MI? . 3.00 - 4&6.00 | 53:“] 2?.3;4 . 17.00 1.00 &0 | 65 (ol . BO-200
M30 350 5000 5770 3084 1900 100 66 72 72 100-200
M36 400 6000 6930 3700 2300 100 78 84 84  100-200
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HIGH SRENGTH FRICTION GRIP BOLTS/SCREW BS 4395/P1&2

METRIC SERIES

PHYSICAL PROPERTIES:

Phvsical Properties
Mominal Thread Size

Tensile Strength (Min.)
Yield Stress (Min.)

Proof Load Stress (Min.)

{N/mim’)
(N/mm’)
{N/mm’}

OnGL=2"Elongation (Min.) (%01}

Reduction of Area (Min.)

Hardness

{%]
{HRC.}

RECOMMENDED TIGHTENING TORQUES AND INDUCED LOADS:

Thread Size &
Pltch

M12-1.75
M16-2.00
M20-2.50
M22-2.50
M24-300
M27-300
M30-3.50
M33-3.50
M36-4.00

NOTE:

Stress Area

mm’
ﬁ3ﬁ
157
245
303
353
459
561
694

817

BS 4395/PART 1 BS 4395/PART 2
M12-M36 M16-M33
M12-M24 827 081
M27-M36 725
M12-M24 635
M27-M36 558 882
M12-M24 587
M27-M36 512 776
12.00 S.00
M12-M24 C25-C34
M27-M326 C19-C20 C27-C38
| EHEH_FH.HT-'I | - _B_E_-!MSFH.HT-I
Unlubricated Unlubricated
Finish Induced Load . Finish . Induced Load
Nm KN Nm KN
89.93 37.47 - 2
22332 69.79 310.18 96.93
435.61 108.90 605.05 151.26
592,61 134,68 823.11 187.07
753.16 156.91 1046.12 217.94
068.14 179.29 1530.29 28339
1314.76 219,13 2078.17 34636
- . 2827.94 428.47
2297.66 319,12 - -

e The tightening torques are calculated to induce stress equal to approximately 70% of Yield Stress.
a The tightening toroues of lubricated finished is 75% of the values stated unlubricated finish.
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HEX. BOLTS/SCREWS - 15O 4014 / 4016 / 4017
METRIC SERIES-DIMENSIONS
NOTE:
1. The Bolts/5Screws will generally conform to 150 4014, 4016, and 4017
2. Threads will conform to Class 6g of 150 965/2 Coarse Series,
3. Material: Carbon/alloy steel.
4, Heat Treatment: To achieve mechanical properties of Class 88 and 10.9
5 Thread Length LT
LT for <125, LT for <125
LT2 for L=200, LT2 for L= 125 to 200, LT3 for L= 200

6. Bolt lengths equal to or shorter than those listed in LFT column will be fully threaded. {ie.screw)

7. All dimensions are in millimeters

W H | L
1 o
A} P B
MOMINAL
c %*—— - fHHEEEISEE
g -
Nominal Length of Thread
T“sﬁ:" Piich| o | pine | o | omi Mk | T [ T [ 0T LFT ﬂ“g‘l‘
1 | 2 | 3
M6 100 100 | 1104 60 40 025 18 | - - 25 | 15-100
s 125 130 1438 80 | 53 040 22 | 28 - | 30 | 15-100
M10 | 150 17.0 160 1850 17.80 10.0 64 040 26 32 45 35 | 15-100
M12Z | 175 190180 21102003 120 75 060 30 36 49 40  20-150
M14 | 2.00 220210 24492335 140 88 050 34 40 53 45  25-150
M6 |200| 240 | 2675 | 160 | 100 |0s60 | 38 | 44 | 57 | 50 |25-200]
M18 | 250 270 | 3014 180 115 050 42 | 48 | 61 60 | 35-200
M20 | 250 | 300 | 3353 200 125 080 46 | 52 | 65 60 | 35-200
M22 | 250 320 34035723772 220 140 080 50 56 69 65 | 40-200
M24 300 360 39.98 240 150 080 54 60 73 75 | 40-200
M27 | 300 4100 | 4530 270 170 100 60 | 66 79 85 | 70-200
M30 | 350 460 | spss 300 187 100 66 72 B85 85 | 70-300
M3z | 350 500 5537 | 2330 | 210 | 1o0 | 72 | 78 | 91 | 95 |75-300
M36 400 550 @ 6079 360 225 100 78 B84 97 100 B0-300
M39 400 600 @ 6644 390 250 100 84 90 103 110  90-300
M42 | 450 650 7202 420 260 120 90 9 103 120 90-300

s ) ey jemmn 1 ) sl | S .
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HEXAGON HEAD BOLTS/SCREWS ISO 4014 / 4016 / 4017

METRIC SERIES

PHYSICAL PROPERTIES:

PROPERTY CLASS 45 48 5.6
| Diameter ﬂia_ﬁ'ﬂ!tﬂr _ﬂia?r!!gtgr _ﬂia?r!!e-tl_ar
- Unit M M/’ My
- Tensile Strength (Min.) 400 420 SO0
Yield strength 0.2% offset (Min.) 240 340 300
Proof Load Stress 225 310 280
Impact Strength (Min.) N/A NAA 25
Harcdness Rockwell (HR.) B67-B9S B71-B95 B79 - B9S
Elongation (Mirn.) 22 MR 20
" Reduction of Area (Min) N/A /A N/A
RECOMMENDED TIGHTENING TORQUES AND INDUCED LOADS:
Mominal  Stress 45 5 18 | 56
Thread ek Unlubricated | Induced | Unlubricated Induced Unlubricated Inducad
i o] L Finish | "Load Finish Load Finish  Load
Nm | KN Nm KN Nm KN
M6 201 4.05 338 | 574 4.78 5.07 4.22
I 36.6 9.84 615 | 13.04 a.71 12.30 7.60
M'Etl' 58.0 1949 a7 | 2761 13.80 2436 12.18
M12 843 3399 1416 | 4815 20.06 4245 1770
M14 115.0 5409 | 1932 | 7664 27.37 6762 | 2415 |
M16 157.0 84.40 2637 | 11957 3737 | 10550 | 3297
M18 1920 11612 | 3225 | 16457 45.70 14515  40.32
M20 245.0 16464 | 4116 | 23324 5831 20580 5145
Ma22 303.0 22398 | 5080 | 3730 7201 27987 | 63.63
| I'l.|1124 153.0 234551 5_?._3_!1 i 4'03_3? E_r_-!.m 35:5:82 7413 [
M27 459.0 41640 | 7711 | 58991 10924 52051 9639
M320 561.0 56549 | 9425 | 80111 13352 70686 1178
M3 6940 769.51 11659 | 109013 16517 o61.88 145.74
V36 BI70 | 98824 | 137.26 | 140000 19445 123530 17157
M35 976.0 127895 | 16397  1811.85 23229 150869  204.96
M42 11200 158005 | 18816 | 223990 26656 197568 23520
NOTE:

The tightening torques are calculated to induce approximately stresses as detailed below:

168 N/mm2 for Property class 4.6
238 N/mm2 for Property class 4.8
210 N/mm2 for property class 5.6

e o o

The tightening torques of lubricated finished is 75% of the values stated unlubricated finish.
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HEXAGON HEAD BOLTS/SCREWS 1SO 4014/4016/4017

METRIC SERIES
PHYSICAL PROPERTIES:
PROPERTY CLASS 5.8 6.8 8.8 10.9
Al All All
Diameter Diameter Dlameter = =M1 ME o etar
Unit M/mm’ N/mm’ N/mm’ M/mm’
Tensile Strength (Min.) 520 &00 E00 830 1040
Yield strength 0.2% offset {Min) 420 480 &40 bl Ggid
Froof Load Stress 360 440 SE0 G0 a3
Impact Strength (Min,) 44 MN/A WA L 30 20
Hardness Fockwell [HA] BEZ-B25 BED-B100 _ CI2-C32 C23-C34 C3Z2-C39
Ebongation (Min.) %] N/A N/A 12 12 9
Reduction aof Area (Min.) ity BiA MA B 52 48
RECOMMENDED TIGHTENING TORQUESS AND INDUCED LOADS:
5.8 6.8 BB 10.9
Mominal = Stress Un Un U | U
Thread | Area lubricated 'MAUCRd picaeg  Induced ooy Induced ey Induced
Size (mm? | Fimish | Finish Finish Finish
_ _ Hm KN Nm LAY Mm KN _ Hm _ KM
M& | 200 | 709 591 8.10 6.75 10.80 900 | 1587 | 13.23
M8 | 366 | 1722 10.76 19.68 12.30 26,23 164. 3853 | 24.08
MIO | 580 3410 1705 3898 1949 5197 2598 7633 3816
M12 | B43 | 5948 | 2478 6798 2832 9064 3777 | 13313 | 5547
Mi4 | 1150 @ 9467 | 3381 10819 3864 11426 5152 | 211.88  75.67
M16 | 1570 | 14771 | 4616 16881 5275 22508 7034 | 33058 | 10331
M18 | 1920 | 20320 | 5645 23224 6451 31933 BR70 | 45451 | 12634
M20 | 2450 28812 7201 32928 8232 45076 11320 64484 16121
M22 | 3030 | 39196 | 89.08 44795 101.81 61594 14000 87225 | 19937
M24 | 3530 | 49815 10378 56932 11861 78281 16308 111491 23227
M27 | 4590 | 72871 | 12495 83281 15422 114511 21206 163092 | 302.02
M30 | 561.0 | 98961 | 16493 113097 18850 155510 25918 221482 36974
M33 | 6940 134654 20404 153901 23318 211614 32053 | 3013.40 | 456.65
M36 | B17.0 172943 24020 197649 27451 271767 37745 387062 | 537.59
M39 | 9760 | 223816 28654 255790 327.94 351711 45091 | 5009.22 64221
M42 | 11200 276595 | 329.28 316109 37632 434650 51744 619046 73696
NOTE:
o The tightening torques are calculated to induce approximately stresses as detailed below:
e 794 N/mm2 for Property dass 5.8
e 336 N/mm2 for Property class 6.8
e 448 N/mm2 for Property class 8.8 = M16
o 462 N/mm?2 for Property class 8.8>M16&
e 658 N/mm?2 for Property class 10.9
e The tightening torgues of lubricated finished is 75% of the values stated unlubricated finish
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HEX BOLTS / SCREWS - JISB 1180
METRIC SERIES - DIMENSIONS
NOTE:
1. The Bolts and Screws will generally conform to JIS B 1180
2. Threads will conform to class 6g of 15 B 0209 - coarse serles
3. Material: Carbon/alloy steel,
4. Heat Treatment: To achleve Mechanical Properties of class B8 and 10,9
5. Thread Length LT
LT 1for<125
LT 2 for L=>12510 200
LT3 for L=200
&, Balt lengths equal to or shorter than those listed In LFT column will be fully thread e screw)
7. All dimensions are in millimeters

| L
| ur
B
Joo N HCIRAIRAL
THREAD QZE
R
B H " Length of Thread LENGTH
. fain W Moy [va | o3 | Ly | e
60 | a0 | 025 18| - | - | 35| 15100
a.ro 550 od0 | 22 | 78 - 0 15-100
| . . . lll’ﬂ'. : ?Dﬂ' A0 : 26 32‘: .5. : 35 15-100 -
MIZ W75 | 190 | 2100 | 1250 BO0 | 060 30 36 49 40 | 20150
M4 200 | 220 | 2540 | 1450 900 060 34 40 53 40 | 25150
M6 200 24,0 . 2700 . 6,90 1040 . (e Ed . a4 a7 S0 . 25- 00
Mi1a - 2.50 . 2700 . 3120 . 18,90 1 2000 (k0 .-12 48 . i . 50 30200
W20 L50 . 30,0 34640 ZLE5 13.00 . ﬂ.ﬂ.‘] .-'I'E . 53 . G5 . &0 . 35-200
M22 | 250 | 320 | 3700 | 2285 1400 | 080 SO | 56 69 65 | 40200 |
Mi24 | ﬂd.:ﬂ:l. . 315-.9 . 1-1..;1] . HEE | 15.1:“] . U.ﬂﬂ | 54 . -El:-! I 73 | ?5 . ‘U‘-im.“
fia? | 3.00 . 41.0 . 47 340 . 2795 | 17.00 . 1040 | Gl . ai - 74 - BS . F-200
M30 3.50 6.0 . 5310 . 3095 19.00 . 100 ErE . 72 as BS . F0-300
M33 150 | 500 57270 | 3430 2100 100 72 78 o1 o5 75300
MZ6 4.00 55,0 G3.50 3720 23.00 .30 | 7 B4 . oy 10 BO-300
Mza 4.00 60,0 . 5930 . 40,20 - 25.00 . .30 .E-'l . o . 103 . '|'|ﬂ. S0-300
Maz 450 | 650 | 750 | 4320 2600 120 %0 9 109 120 90300



HEXAGON HEAD BOLTS/SCREWS JISB 1180

METRIC SERIES
PHYSICAL PROPERTIES:

S Sl TN 1 S N | I D SSS—

PROPERTY CLASS 4.6 4.8 5.6
: ' All ' All All
Diameter _ Diameter _ Diameter Ciameter
_ Lmit - _ M/mmz2 _ H.l’mq_'ni'_ M mme
Tensile ETfength (i) . 400 . 420 00
Yield strength 0.2% offset (Min.) _ 240 _ 340 300
F'muf_Lﬂad Stress . 225 . 310 280
Impact Strength (Min.) {J} _ NfA _ NSA 25
Hardness Rockwell (HR.] . BG7-B100  B71-B100 B79-B100
Elongation (Min.) (%0} _ 22 _ 14 20
RECOMMENDED TIGHTENING TORQUESS AND INDUCED LOADS:
N : 45 4.8 56
iy ArELs Un Irducid Un i ucd Un Inabced
Thread Area lubricated - lub d b lubricated
Sae i Y Einiah Lowd gy Load S Finich Load
o . . | Nm KN Nm KN Nm KN
M& 200 405 338 5,74 478 5.07 422
M3 L 366 954 6.15 13.94 8.71 1230 7.69
M10 . 580 19.49 9.74 2761 13.80 2436 1218
M1z 84,3 | 33.99 14.16 48,15 20006 42,40 1270
M14 115.0 54.09 19,32 TB.64 2737 6762 24.15
Mis 157.0 _ 84,40 26.37 119,57 3737 105,50 3297
MIB 1920 11612 32.25 160,51 45.70 145.15 40.32
M20 2450 @ 16464 41.16 233.24 58.31 205.80 51.45
M22 3030 | 22398 5080 31730 | 7211 | 27997 6363
M24 3530 @ 284066 59.30 403.27 84.01 355.82 7413
Mma7 459.0 416.40 77.11 589.91 109.24 520,51 9639
M30 561.0 56549 04.25 B01.11 133.52 706,86 117.81
M33 6940 | 76951 116,59 109013 16517 961.88 145.74
M3& 8170 98824 137.26 140000 | 194.45 = 123530 17157
M39 9760 | 127895 16397  1811.85 23229 | 159868 20496 |
W42 1120.0 1580.05 188.16 1239.'] ] 26A.56 197568 335_._25

NOTE:

168 N/mma2 for Property class 4.6

238 N/mm2 for Property class 4.8

210 N/mma2 for property class 5.6

249 N/mm2 for property class 5.8

336 N/mma2 for property class 6.8

448 N/mim?2 for property class B8sM1&
462 N/mm2 for property class B8>M16
658 N/mma2 for property class 10.9

@ @ © © @ @ o o @ @

The tightening torques are calculated to induce approximately stresses as detailed below:

The tightening torques of lubricated finished is 75% of the values stated unlubricated finish.
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HEXAGON HEAD BOLTS / SCREWS JIS B 1180

METRIC SERIES
PHYSICAL PROPERTIES:
PROPERTY CLASS | 38 | 68 | 8.8 - 109
All All All
Biameter Diameter Diameter | =g 2M18 - Diameter
Unit Nmm' | Nmm® N/rmm’ - Nimm’
Tensile Strength (Min.) 520 | 600 | 800 830 1040
Yield strength 0.2% offset (Min 420 . 480 . &0 660 . 40
Frool Load Stress 380 _ 44 _ 5840 G0 _ B30
Impact Strength (Min.) 1 NA | WA 30 | 20
Hardness Rockwell {HR.} B&2-BI5 _ BED-B100 _EEE{EI 23034 _ C32-C39
Elongation (Min.) 1% 10 g 12 12 =]
RECOMMENDED TIGHTENING TORQUES AND INDUCED LOADS
— . 5.8 _ 6.8 _ 8.8 _ 109
omd rass Un | Un Un Un
i P “Pneh . Load | MEUEHeS | Tioad | MEEHEC Tlead | MPNEES load
. Nm KN Mm KN Hm KM Nm KN
M6 | 201 | 709 591 810 | &75 | 1080 900 1587 1323
Mé 366 1722 1076 1968 | 1230 2623 164, 3853 2408
Mo 58.0 | 3400 1705 3898 | 1943 5197 2598 7633 3816
Mi12 84,3 | 5948 24.78 6798 | 2832 | 9064 3277 13313 5547
M4 1150 | 9467 3381 10819 3864 | 11426 5152 21188 7567
Mia 157.0 | 14371 4606 16881 5275 22508 T34 33058 1033
M8 1920 | 20320 5645 23224 6451 | 31933 BB70 45481 12634
M20 2450 | 28812 7203 32928 | B232 45276 11320 64484 16121
M22 3030 | 39196 8908 44795 101.81 61594 14000 87725 199.37
M24 353.0 | 49815 10378 56932 11861 YBZE1 16308 11149 23227
M27 4590 | F2B71 13495 83281 | 154322 114511 21206 163092 30202
M30 561.0 | 98961 16493 113097 18850 155510 25908 221483 36914
M33 6040 | 134664 20404 153001 23318 211614 32063 301390 45665
Mai6 8170 | 172943  240.20 197649 27451 271767 37745 387062 53759
M39 9760 | 223816 28604 255790 32794 351711 45091 500922 64221
M42 1120.0 276595 32928 316109 | 37632 434650 51744 6190456 73696
NOTE:
o The tightening torgues are calculated to induce approximately stresses as detailed below:
o 168 N/mm2 for Property class 4.6
o 238 N/mm2 for Property class 4.8
o 210 N/mm2 for property class 5.6
e 249 N/mm2 for property class 5.8
o 336 N/mm2 for property class 6.8
o 448 N/mm2 for property class B.B=M16
o 462 N/mm2 for property class B8>M16
o 658 N/mm2 for property class 10.9
e The tightening torques of lubricated finished is 75% of the values stated unlubricated finish.
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HEAVY HEXAGON NUTS ASTM A 194 GR. 2H, 4&7

MNOTE:

1. The nuts will generally conform ANSIYASME B 18.2.2 Heavy Hex. Nuts,

2. Threads will conform to Class 2B of ANSIE1.1

3. Heat Treatment: To achieve the mechanical properties Gr. 2H, 4 and 7 which confirm the require-

ments of ASTM A 194,

4. In Bolt/Nut assembly, tightening should be done by rotation of nut, Torgue values as recom-

mendad in table far balts.
5 All dimensions are inches.

DIMENSIONS:

Thread
Size

1/
-— W — 5/ 8"
3/4"
ra"

—_— n 15

RF

* ij!

1-1/4"
C - 1-3/8"
1-1/2"

W/

1-3/4"

2"
GRADE/CLASS 2-1/4"
ARG 2-142°
2-3/4"

3r|

114"

3-1/2"
PHYSICAL PROPERTIES

For use with
F’“E"“ Size Bolts. Stud
Class Bolts of Grade

Upto 1-1/2 incl, ASTM A325T1
GR2H ASTMA 19387
Over1-112  nstmAz07B

GR.A&7 All Sizes ASTM A320 L7

ASTM GR.B1&

1-1/8"

1-5/8"

1-7/8" |

TRl
- UNC/UN

13
11
10

=

e e < = i = =i = Y« < = Qe e Qi e o R R« R = = Y = ]

Proof Load
Strass (psi)

175,000 N /A

175,000

w C
Max. Max,
0.875" | 1.0107
1.062° | 1.227°
1.2507 1.443"
1.438" | 1.660"
1.62% | 1.8767
1.8127 | 2.083"
20000 | 2.300"
2.188" 2.526"
2375" | 2.742°
2552 | 2.5959"
2.750" | 3.175"
2938" | 3.392°
333257 3.608"
3.5007 4.041"°
3875 4.474"
4. 250" 4907
46257 | 53407
5000 | 57747
2.375" | 6.207°

Rockwell

Hardness

[HR]

C24-(C35

C35 Manox.

C24-C35

H
MNarm

| 0.484"

0.609"
0.734"
0.859"

. 0.984"
' 1.109"

1.219°
1.344"
1.469"

| 1.594"

1.719"

| 1.844°

1.969"
2.203"
2.453°
2.703"
2.953"

3.188°

3.438"



HEAVY HEXAGON NUTS ASTM A 194 GR. 2HM

NOTE:

1. The nuts will generally conform ANSIFASME B 18.2.2 Heavy Hex. Nuts.

4. Threads will conform to Class 2B of ANSI B1.1

3. Heat Treatment: To achleve the mechanical properties of ASTM A 194 GR. 2HM

4. In Bolt/Nut assembily, tightening should be done by rotation of nut. Torgue values as recom-
mended |n table for bolts,

5. All dimensions are inches,

DIMENSIONS:

Thread TPI w
Size UNC/UN Max.
1/2* 13 0.875"
5/8° 11 1.062"
3/4" 10 1.250"
7/8" g 1.438"
" 8 1.625
/8" 8 18127
1-1/4° 8 2.000"
1-3/8" 8 2.188"
1-1/2" 8 2.375"
1-5/8" 8 2.562"
1-3/4" 8 2.750"
1-7/8° 8 2.938"

[ 2% | 8 3.125°
2114 8 3.500"
2-1/2" 8 3.875"
| 2-am 8 4.250"
i 8 46257
[ 3-1/4" | 8 5.000"
12" 8 5.375"

PHYSICAL PROPERTIES

Property

Class

GR.2ZHM

Size

All Sizes

C H
Manx. Nom
C1.010° | 0.484"
1.227° | 0.609% |
1.443* | (0.734" |
_1.660° | 0.859"
1.876"  0.984"
2003 11097
. 2309° | 1.219" |
24.526" | 1.3447 |
2.742" | 1.469" |
| 2.959" | 1.504% |
| 3175 | 1.9 |
3392 1.844°
| 3.608" 1969
_ 4041 . 2.203"
4474" | 2453"
4907 | 2.703"
53407 | 2.953" |
5774" | 3188
6207 | 34387
For use with
Bolts. Stud
Bolts of Grade
ASTMATS3

GRE7M

GRADESCLASS
MARKING (2 HM}
Proof Load E:ﬁ;ﬂi
Stress (psi) [HR ]
150,000 Ba4 - B99




HEXAGON NUTS ASTM A 563- GR. A

NOTE:

1. The Hex. nuts will generally conform ANSI / ASMEB 18.2.2

2. Thread will conform to Class 28 of ANSIE1.1.

3. In Bolt/Mut assembly, tightening should be done by rotation of nut. Torques values as recom-
mended in table for bolts.

4, All dimesnions are inches,

DIMENSIONS:

TPI

Thread W C H
” : H..,.‘ Size _LIHE.IJHF. Max. | Max., .Hurm.
/4" 20 | 28 04380° 0505" 0219"
—|—» 56" 18 24 05000° 0577 0.266"
//EFN 'q 38" 16 24 05620° 0650° 0328"
{—+ £ & 716° 14 20 06880° 0794" 0375"
\\;l-;%} 5’:4 1 13 20 07500° 0866 04375"
d one 12 18 08750° 1010° | 0.484"
GRACLICLASS s/ 11 18 09380° 1083 0.547°
MARNES 3 10 16 11250° 1300° 0641"
78" 9 14 13120° 1515°  0750"
" 8 12 15000 1732 0859"
PHYSICAL PROPERTIES
oty Proof Load Rockwell
Grade Size Bolts. Stud Bolts of Stress hardness
g (psil [HR]
GRA 1412 et AA0 90, 000 B68 - (32

ASTM A 307 A B&C

= ey pemm) e By ] B S s



HEAVY HEXAGON NUTS ASTM A 563, GR. A

MOTE:

1. The nuts will generally conform ANSI/ASME B 18.2.2 Heavy Hex, Nuts.
2. Threads will conform to Class 28 of AN3I B1.1.

3. In Bolt/MNut assembly, tightening should be done by rotation of nut.
4, Torgue values as recommended in table for bolts,

5, All dimensions are inches.

DIMENSIONS:

Thread TPI w C H
Size UNC/UN Max. Max. Nom.
1/2* 13 | 0875"  1.010"  0.484"
5/8" 1| 106" | 1227 | D.609°
374" 10 | 1250°  1.443° | 0.734"
7/8" 9 1438" 1660 08se" [ W o i

1 | s 1625  1.876" | 0.984"

118" A& 1812°  2.003" | 1.109"
1-1/4% ) 2,000" 2.309" | 1.219°
1-3/8" 8 2.188" 2.526 | 1.344"
-1/2* | 8 2375°  2.742° | 1.469"
1-5/8° | 8 2562°  2.959° | 1.594" -
1-3/4" & 2.750° | 3175 | 1.719°

C17et | 8 2938"  3392° | 1.844"
* | =8 3125°  3.608" | 1.969"
21/ & 3500" 40417 2.203"

| 212" | 8 3875”4474 2.453"
2.3/4" 8 4250° 4807 | 2.703"
3 | 8 4625"  5340" | 2.953"
34 | 8 5000° | 5.774" | 3.188"
3-1/2 a 5375°  6.207" | 3.438"

PHYSICAL PROPERTIES

For use with
Property ; Bolts. Stud Proof Load Rockwell
Size Stress Hardness
Class Bolts/Anchor (Dsi) (HR
Bolts of Grade pal
ASMT A 36
GR.A Upto 4" incl. Hﬁﬂgii?? A, 100,000 B&8 - C32



HEAVY HEXAGON NUTS ASTM A 563M
METRIC SERIES.

NOTE:

1. The nuts will generally conform ANSI B 18.2.4.6M. Metric Heavy Hexagonal Muts,

2. Threads will conform to Class 6H of ANSIE 1.13M for Coarse Series,

3. Heat Treatment: To achieve mechanical properties of Property Class 85 or 105 of ASTM A 563M
4. Muts of Property Class 85 are used with bolts of ASTM A325M Type 1 (Black).

5. Muts of Property Class 105 are used with bolts to ASTM A325M Type 1 and ASTM A490 M

{In general nuts of a higher property class can replace nuts of a lower property class in a joint),

6. In Bolt/Mut assembly tightening should be done by rotation of nuts,

7. All dimensions are in millimeters.

Dimensions:
Thread | .. W c | H
Size Pitch Max. Max. Mom.
h12 1.75 21.00 24.25 12.10

|
M14 2.00 24.00 27.N 13.95
P VP M1 2.00 27.00 31.18 16,75
RF [ M20 250 34.00 39.26 20.05

m c LT o M22 2.50 A6.00 4157 2285
w I M24 300 | 4100 4734 | 2355

e
M27 3.00 46.00 53.12 26,95
M30 3.50 50.00 57.74 2990
i . . | | |
MI MPII E IHG: % M3b 4,00 . 60.00 69.28 . 35.80
PHYSICAL PROPERTIES
Property For use with type Proof Load Stress Rockwell
Class of bolts and finish [ N/mm2 ] Hardness [HR]
ASTM AZZ5 M
85 Type 1 1075 B89 - C38
(non coated) |
ASTMA 325 M 1245
108 Type 1 and [Hurn‘t?ilga ping) C26-C38
ASTM A 490 M {Oversize Tapping)



HEXAGON NUTS ISO 4032 & 4034
METRIC SERIES.

NOTE:

1. The nuts will generally conform to 150 4032 & 4034,

2. Threads will conform to Class 6H of |50 965/2 Coarse Series.

3. Heat Treatment to achieve mechanical properties of Property Class 8 &10.

4. Nuts of Property Class 8 are used with bolts of Property Class 8.8 {In general nuts of a higher
property class can replace nuts of a lower property class in a joint).

5. In Bolt/Nut assembly tighening should be done by rotation of nuts,

6, All dimensions are in millimetres,

DIMENSIONS:
M2 1.7% 19.0" 21.0 10.80

M4 | 20 | 220° | 2449 | 1280 W i
Mia 2.0 24.0 26.75 14.80 ‘

Mi8 25 | 270 | 2956 | 1580 :

M20 2.5 30.0 32495 18.00 H
m22 25 | e 3503 | 1940 C _
M24 3.0 160 3055 21.50

M27 | 3D 410 | 4520 | 2380 H
 M30 35 | 460 5085 | 2560 ’

M33 | 35 500 | 5537 | 2870

M35 4.0 LL.0 &0.79 31.00

M39 | 40 600 | 6644 | 3340

PHYSICAL PROPERTIES
[ | PropertyClass S | Property Class 6 | Property Class8 | Property Class 10| Property Class 12 |
Proof | Hard- | Proof | Hard- | Proof | p.0 | Proof | Hard- | Proof | ...
NorSize | e | TR s | R | swen | "RHED ST TR | s | rewie
MWemm®  [HR] | Nfmm® | [HRD | Nimm® | [HR] | Mmm® | [HRD | Wmm® | [HR]

MIZ-M16 | @10 EE?E-EEE}I o0 Ba0 | BES-C30 1540

C26-C36| 1190 | C29-C36

BEO-C30

!mn'”ﬁ"ﬁﬂ | 630  BF9-C30 | f20 BRa-C30 20 Bo3-C30 1080 | Che-C36 Rl EE?—I’:3EE
& L ' i ]
- iy C1 46,48, 546, 58 L8 6H &E and 3.8 B8 and 105 1% and 12,9

e For M12, M14 & M22, the Across flat sizes are per DIN 934, 1987 edition.

S 8§ & =i B=§ & BL.EE



HEXAGON NUTS SAE J 995

INCH SERIES

NOTE:

1. The Hex nuts will generally conform ANSI/ ASME B 18.2.2

2. Threads will conform to class 2B of ANSIB1.1.

3. Heart treatment to achieve mechanical properties of grade 5 & & of SAE 1 995

4, SAE 1 995 G.R.2 also conform the requirements of ASTM A 563, Grade A,

5. In Bolts assembly, tightening should be done by rotation of nut. Torque values as recommended
in table for baolts.

6. All dimensions are inches.

DIMENSIONS:

Thread TPl w C H
Size UNC  UNF Max. Max. Max.

1/4* 20 28 04380 0505 0219
516" 18 24 05000 0577 0266
RF 3/8" 16 24 05620 0650 0328

m 2 716" 14 20 06880 0794 0375
w 1/2* 13 20 07500 0.866 04375

) |'_H_h‘ .

* g9/16" 12 18 0A750  1.010 0484
24 5/8" 11 18 09380 1.083 0547
354" 10 16 11250 0 1300 06841

GRADE/CLASS - - - - - -
MARKING 7/8" g 14 13120 1515 | 0750
1 8 12 1.5000  1.732 0859

PHYSICAL PROPERTIES

For use With Proof Load Rockwell
Grade Size Bolts/Stud Bolts of Stress hardness
Grade [psi] [HR]
“ u SAE Gr.2
2 1/4%-1/1/2 ASTM A 307 GrA & C 90,000 C32 (max)
5 /471" SAE Gr. 5 120,000 €32 {max.)
1/4°-5/8" C24-C32
8 Wolis SAE Gr.8 150,000
3/4"-1 C26-C34

ey =y pem) e By ] B S s
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HEXAGON NUTS DIN 934/DIN 555

METRIC SERIES

NOTE:

1. The nuts will generally confurm to DIN 934 & DIN 555,

2. Threads will conforum to Class 6H of DIN - 13 Coarse Series.

3. Heart treatment to achieve mechanical properties of Property Class 8 or 10.

4, Nuts of property class B are used with Bolts of property Class 8.8 Nuts of property Class 10 are used
with Bolts of property class 10,9 {in genaral nuts of a higher property class can be replace nut of
lower property class in a jointh

5. In Bolt/Nut assembly tightening should be done by rotation of nuts.

6. All dimensions are in millimeters

DIMENSIONS:
Thread W c H
sizz PN Max Max Nom.
M& 1,00 10.00 | 11.05 5.00
M8 | 125 | 1300 | 1438 | 650
MO 150 1700 180 800 W —H—s
M12 | 175 1900 | 210 10.00
M14 200 @ 2200 | 2449 | 11.00 ‘
M16 200 @ 2400 | 2675 1300
MIB 250 @ 2700 | 2956 | 1500
M20 250 30,00 @ 3295 | 16.00
M22 250 3200 | 3503 18.00 =
M24 300 3600 | 3955 | 19.00
M27 300 4100 | 4520 | 2200
M30 350 4600 | 5085 | 24.00
M33 350 5000 | 5537 | 26.00
M36 400 5500 | 6079 | 29.00 mm;.éss
M39 400 6000 | 6644 3100
Md2 450 6500 | 71.30 34.00

PHYSICAL PHQPEHTIEE _ _
Property Class s Property Class 6 Propery Class 8 Property Class 10 Property Class 12

Hut | Proof  Hard- Proof | Hard- | Proof | Hard-  Proof | Hard- | Proof | Hard-
Slze Load ness Load NEss Load ness Load nEess Load ness
| Stress | Max.  5tress | Max. | Stress Max | Stress | Max. = Stress iax.
_ Wim® [HRD . Wfmm® o [HRD . NAmed [HR) O NAmm® o THRD . Nmm® o [HR)
ME-M42 | 500 | C30 600 | C30 | 800 | €30 1000 | C3as | 1200 | (36
For use with
bolts of 48485858  Ta% P ‘“:;‘:;;’: 2% ssandios 10.9and 12.9
Property Class :
NOTE:

o ForMi0, M12, M14 & M22. The acrossflat dimensions are as per DIN 934, 1987 edition.

. 2 - = &8 = BEcoBEE



HIGH STRENGTH HEXAGON NUTS DIN 6915
METRIC SERIES

NOTE:

1. The nuts will generally conform DIN 6915

2. Threads will conform to Class 68H of DIN - 13 Coarse Series.

3. Heat Treatrment: To achieve mechanical properties of Class 10

4, Nuts of property class 10 are used with bolt of property class 10.9. In general nuts of a higher
property class can replace nuts of a lower property class in a joint.

5. In Bolts/Nut assembly, Tightening should be done by rotation of nuts.

6. All dimensions are in millimeteres.

DIMENSIONS:
n;:::d bich | W | i | max
— W — Ay Mz | 175 200 2391 1000
‘ ‘ - Mlg | 200 - 27.00 | 29.56 | 13.00 |
— |4
M20 | 250 - 32.00 | 35.03 - 'IE.{JU'”
C — | Mz2 | 2.50 - 3600 | 39,95 | 18.00 |
M24 | 3.00 - 41.00 | 45.20 - 'I'?.ﬂll.'r”
¥ | M27 300 4600 5085 22.00 |
GRADE/CLASS | M30 | 3.50 - 50.00 | 56.37 - Iﬁ.ﬂﬂ”
MARKING M3& | 4,00 - 60,00 | 66.44 | 29.00 |
PHYSICAL PROPERTIES
| Property Class 10
Mut Size Proof Load Stress | Hardness Max,
RF/mm? | [HRC.]
M12-M36 | 1000 | C36
For use with bolts of | |
property class Class 10.9

L ges. i = g 8 =§ F N FE
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HEXAGON NUTS BS 4190

METRIC S5ERIES

NOTE:

1. The Hex. nuts will generally conform to BS 4190

2. Threads will conform to Class 6H of BS 3643 Coarse Series.

3. Heat Treatment: To achleve mechanical properties of Property Class 8 or 10.

4. Muts of Property Class 8 are used with bolts of Property class 8.8 Nuts of Property Class 10 are used
with bolts of Property Class 10.9. (In general nuts of a higher property class can replace nuts of a
lower property class in a joint).

5. In Bolts/Nut assembly tightening should be done by rotation of nuts.

6. All dimensions are in millimeters.

DIMENSIONS:

| e || el | i

M6 | 100 | 1000 | 1089 | 5375

MB | 125 | 1300 | 1420 | 6875 W —H—>
M10 1.50 17.00 1272 8450

Mi2 175 | 1900 | 2088 | 10450 ‘

Mis 200 | 2400 | 2617 | 13550

M20 250 | 3000 | 3295 | 16500

M22 250 | 3200 | 3503 | 18550

M24 = 300 | 3600 | 3955 | 19650 -
M27 | 300 | 4100 | 4520 | 22650

M30 | 350 @ 4600 | 5085 | 24650

M3 350 | 5000 | S537 | 26650

M36 400 | 5500 | 6079 | 29650

M30 400 | 6000 6644 | 31800

M4z 450 | 6500 @ 7209 | 34800

PHYSICAL PROPERTIES

Property Class 5 Property Class & Property Class 8 Property Class 10 Property Class 12

Hut ' Proof Hard-  Proof | Hard- | Proof | Hard-  Proof | Hard- | Proof  Hard-
Glze Load ness Load MEss Loasd ness Load (= Load ness
| Stress | Max. | Stress | Max. | Stress | Max. | Stress | Max. | Stress | Max

Mimm’  [HRI  N/mm’  [HR]  Nmm’  [HR]  N/mm’  [HR] | W/mm'  [HR]

ME-h42 | 500 | €3 600 | C30 | 800 €30 1000 | €36 | 1200 36
For use with
bolts of 4.6, 4.8 s, £5.94, &8and 109 10.9 and 12.9
6.8 6.8 and 8.8
Property Class

N 7 = S B =B RE-cERE—
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HEXAGON NUTS BS 3692

METRIC 5ERIES

MOTE:

1. The Hex. nuts will generally conform to BS 3652

2. Threads will conform to Class 6H of BS 3643 Coarse Series.

3. Heat Treatment: To achieve mechanical properties of Property Class B or 10,

4. Nuts of Property Class 8 are used with bolts of Property class B.8, Nuts of Property Class 10 are used
with bolts of Property Class 10.9.

5. {In general nuts of a higher property class can replace nuts of a lower property class in a joint).

&. In Bolts/Nut assembly tightening should be done by rotation of nuts.

7. All dimensions are in millimeters.

DIMENSIONS:
Thread : w C H
size M Max Min. | Max
M&  1.00 1000 1105 500
MB 125 1300 | 1438 | 650 «— W —H—
MIO | 150 1700 | 1890 | 8.00
M1z 175 1900 | 2100 | 10,00
MI14 200 @ 2200 | 2449 | 1100 - |
MI6 | 200 @ 2400 | 2675 | 13.00 RF I
M18 | 250 2700 3004 1500
M20 250 | 3000 | 3383 | 1600 7 C E
M22 | 250 | 3200 | 3572 | 18.00
M24 300 3600 | 3938 | 1900 ha l
M27 | 300 @ 4100 | 4563 | 2200
M30 350 @ 4600 | 5128 | 2400
M3z 350 @ 5000 | 5580 | 26.00 GRADEALASS
M36 400 5500 | 6131 | 2900 MARKING
M39 400 6000 | 6696 | 31.00
42 4.50 6500 | 7261 | 3400

PHYSICAL PROPERTIES
| PropertyClass5  Property Class6  Property Class®  Property Class 10| Property Class 12
Nt ' Proof  Hard-  Proof | Hard- | Proof  Hard-  Proof | Hard- | Proof | Hamd-
Size Load eSS Lo ness Load ness Load ness Load VeSS
Stress Max, Ltress Pz Stress ET Ltress . Strecs Max,

C Nimm® | [HR) | M'mm? | (HR] | Nimm®  [HR]  Mmn?® | [HR) | Nfmm®  [HR

M&-M42 | 500 €30 600 Cio | 8OO €30 1000 | C3s | 1200 €39
For use with

bahs of 46,48 5658 b A8, a0 s bl 8.8 and 10.9 10%and 129
Property Class

5.8 648 and 8.8
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HIGH STRENGTH FRICTION GRIP NUTS BS 4395

METRIC S5ERIES

NOTE:
1. The Nuts will generally conform to BS 4395 Metric H.5.F.G Nuts.
2. Threads will conform to Class 6H of BS 3643 Coarse Series.
3. Heat Treatment: To achleve mechanical properties of BS 4395 PART 1 & 2.
4. Nuts of Property PART 1 & 2 are used with bolts of B5 4395 PART 1 & 2.
{In general nuts of a higher property class can replace nuts of a lower property class in a joint).
5. In Bolt/Nut assembly tightening should be done by rotation of nuts.
6. All dimenshicns are in millimetres,

DIMENSIONS:
Thread | ... | W | € | H
Size Pich Max. Min. MNom.
M1z 1.75 2204 25.40 11.00 W —|—

Mi1& 2.00 27.00 31.20 15.00
M20 2.50 32.00 36.90 18.00

M22 2.50 36.00 41.60 19.00

M24 300 | 4100 4730 | 22.00
M27 3100 | 4600 | 5310 | 2400

M30 3.50 50.00 57.70 26.00

M33 350 | 5500 @ 6350 | 2900

. 1 | | | | GRADE/CLASS
M36 4.00 60,00 §9.30  31.00 MARKING
PHYSICAL PROPERTIES
Property For use with type Proof Load Stress Rockwell
Class of baolts and finish N/mm? Hardness [HR]
PART 1 BS 4395 - PART 1 1000 B88 - C30

PART 2 BS 4395 - PART 2 1176 C24-C36

NOTE:
o BS4395/Part 1 dimensions starting from M12 to M36 and Part 2 starting from M16 to M3,

D  § &= S =8 2. _FE . EE



HEXAGON NUTS JISB 1181
METRIC SERIES

MNOTE:

1. The Muts will generally conform to JIS B 1181

2. Threads will conform to Class 6H of JIS B 0209 Coarse Series.

3. Heat Treatment: To achieve mechanical properties of property Class 8 or 10.

4, Nuts of Property Class 8 are used with bolts of Property Class 8.8 Nuts of Property Class 10 are
used with balts of Property Class 10.9. (In general nuts of a higher property class can be replace nuts
of a lower property class in a jolnt).

5. In Bolt/Nut assembly tightening should be done by rotation of nuts.

&, All dimenshions are in millimetres.

DIMENSIONS:

Thread W C H

Size Pltch ' pax, Max.  Nom.

M12 1.75 19.0 2190 1000

M4 | 20 | 220 | 2540 | 11,00 W -
M6 | 20 | 240 2770 1300

e e e

M20 | 25 | 300 3480 1600

Mz2 | 25 | 320 | 3700 1800 )
M24 | 30 | 360 | 4160 | 19.00

M27 | 30 410 4730 2200

Mo | 35 | 460 5310 2400

M33 15 50.0 57.70 26,00

M36 | 40 | 550 6350 2900 GRADE/CLASS

M3 | 40 | 600 | 6930  31.00 MARKING

PHYSICAL PROPERTIES

Property Class 5 | Property Class& ~ Property Class & | Property Class 10 Property Class 12

Nut Proof  Hard- | Proof | Mard-  Proof  Mard | Proof | Mard-  Proof  Hard- |
Size Load ness Load mess Load ness Load ness Load ness
e 0o R s O O Rl R R it
CWimm® [HR] | MW/men® | [HRD WAmen’ | [HR) | Wemwm® | [HR) O Nimm®t o [HR]
M12-M16 810 €30 | 700 | €30  BBD €30 | 1050 |C28-C3B 1190 CI-C36
M16-M39 630 €30 | 720 €30 920  C30 | 108D |C28-C38 1200 (C26-C38
b ey | 46485658 | 8483658 | 464R3ES8 | ggandiog 109-129

e ey pEm Y Y ] D B s



S I I == .

pue (yibua peady]) /] Haiewelg apsu)) gl -3jeg N J)aeewwei] Apog = poiest v wisy) 'meb dig 1oH o [einiep iysiul4 edepns
(Bjge|iene e} Ja31aq 10 § S52)0 554 Ni(] SINN
O} UMOP PEUJYIELL 34 ||IM

slualannbal Jawe)sna Jad se (y1bua jere])

(@welp peady paanbal ay)

BR3P PERULY] PUR SZI5 13U a5N 9 2|0E|[BAE 10U 519215 paumnbai syl assym) Sjqeleae 55 2001 ISV 40 LESS/EELED SIBEY WLSY ([EUa1EW (30N

¥681
9891
z6Z1

- mmrh. -
1L
BLO1
768
6EL
159
515

HLONIT
in3

ar

D6LL| ¥£0T DLEL| SLEL | OTLL [ = 1.- = | = [ -] - o9L|ssz/ozz 09L] OL (O6L] N
D01 1981 SPZL OLZL | SL0L S = - | - = -] - sbL|SSZ 00T OFL £9 OLL| 9SW
956 BP9l OZLL 0Ll ..m._._m: - - | -1 - [ -1 - 1-1-|sei|s5c]ovt|se1] 95 [osL| bW
OER | ISPl 066 OL0L | SI8 - 0ZLL OTLL | 51 | ST | 5B OEL OZL|557 051 SLL 6F OEL| Z¥W
(0iL | ¥SEL ST6 096 | 09L - -1 - = [ = T="71=T-Tail _H_m seLiool - |- | 6EW
SlZ 1971 SR 016 | OLL - - '0IOL 0101 | 051 | ST (9 |SIL 56 (00T STL 06 | Tr SLI|  9EW
| 559  E9ll OOB | OB | 0% : W LSt J.....i."-.EENmEmm.--. EEW
(965 | S90L SEZ| Ol18 | O019 /95 (019 08 078 | SZL O |9 OLL SB [DOF SLL SL 9 0OL| OEW
SES 046 E/9 0 09f _Em ol9 | 095 - - - - - - sfloozioOL Sf - - | LTW
Sy | b8 019 0L [0S €55 |0LS 00f| 00/ |OOL OC | 55|06 S9 |DOZ/06 | SS 8Z S8 | WIW
Sly | Z8/  sbS| OL9 | 050 86k |05k OM5 05 | 00L 91 By 08 55 051 S. 05 ST 0L IZW
| SSE| SO S8¥ S5 | SOy Zvv |SOv OBY OBF | 06 TL 6E 5. 05 (0SL O 0S TZ 09 OIW
- | s65 Ok Ssv | GSE  #BE | 55€ OO OOF | O6 | ZL | SE |59 - |DOL S5 OF 6L 05| 9LW
- b5  OlF | 5S¢ | GSE  IBE | G5 OEE  OFE | S, | Ol 6Z 05 - (001 Sp | OF 91 OF | ZIW
1 HL1ONIT | I.E_zm._ | HIDNIT | 1 | 1 _ L L HALIWYIa
1n2 1na ins el gl O%¥3YHL
— T —be = = 34YNDS | - HOHONY
3dAL d H{old |3 |dlo[a]|v|
Wi { | DNIT ONLLLAD ww SNOISNIWYIO
T 3EAL T 3408 FAL . b 3dil _.."_._,r........_qu__.._.._....r_..h”.”-u_-. i Bl _mm.“_._.r_.
N (17 | [A) [ == =¥ty a5
|_r,_| e et d
! EL._JI T
i =g a | . ! 24
e =
:

e sy N s e | ey s fall] oo



WHY TAURUS BRAND AUTOMOTIVE FASTENERS?

Earth Moving Equipment Is very expensive and sophisticated equipment and used under difficult
conditions to ensure the work is done in the fastest possible time. In order to get best out of this
equipment, it Is necessary to take care of maintenance so that down time could be kept to the
minimum and machines are working round the clock to keep maximum benefit from heavy
investment made on them.

It is therefore, necessary to choose the right quality parts during regular replacement schedules or
unfareseen break down. It will be clearly understood that substandard quality parts, even though
cheaper, if used in the equipment, would certainly undergo premature failure resulting into down
time of the machine which will be far more costly than slightly higher price paid for high quality
parts.

TALRUS Automotive brand fasteners are manufactured at Al-Rashed Fasteners factory, which is
equipped with latest machinery and state of the art quality control facilities. [tis already well known
for its high quality products throughout Middle East and also recognized by major structural and
construction companies throughout the world.

The Company has added high quality automeotive fasteners under brand name TAURUS, ta its well-
established "Al-Rashed Fasteners" which are very popular among the users. The automotive
fasteners range will include complete range of G.ET Under Carriage and other fasteners {Bolts and

MNuts} and Fins for heavy duty earth moving machines and match and surpass any international and
OEM standards.

TAURUS brands represents Strength, Durability and Endurance as inherent attributes of the product
and our highly experienced team of engineers strives to achieve the excellence in this attributes.
TAURUS Automotive Fasteners are forged at the most modern presses and heat treated in
computerized control furnaces to achieve strength up to 12.9 grade as required. The quality of
TAURUS brand Automeative Fastensrs monitared by our Quality Contral department right fram
incoming material during manufacturing process include forging, heat treatment and packing
which is based on IS0 9001: 2008.

The Company has valid accreditation from |50 90017 for the |ast 15 years and also has APl License.
Chiality Impartance is recognized and applied at all stages right from vendeors/ customer arders, raw
material, production, packaging and shipping. All these processes are fully checked by our Quality
Control Inspectors on regular basis without any failure.

TAURUS brand automotive fasteners eliminate chance of critical failure in costly repairs and
machine down time and guarantees much longer uptime of the equipment.

ALRASHED Fasteners manufacture theme "Do it right first time, Every Time", All these quality
measures increase customer's confidence, better service and more productivity.




TAURUS AUTOMOTIVE HARDWARE

The tough one s being where hardware lines stop. Our hardware line "“TAURUS® brand meets O.EM.
specifications for Bolts and Nuts having proof load of 120,000 PSI (minimum) and tensile strength
of 150,000 PSI {minimum) and also meets strength requirements of international standards like
ASTM/SAE/DIN/NGS standards in grades 8/Class 8.8 and 12.9 respectively.

TAURUS BOLTS IDENTIFICATIONS:
I. TRACK BOLTS:

High Dome Hex Head {Fine Pitch Threads)
Proof load 135,000 PSl and up.......
Tensile Strength 170,000 PSI minimum
HRC Hardness-Rockwel| C38 to 44
Equivalent to property Class 12.9

I CUTTING EDGE BOLTS & NUTS:

Round dome shaped head having seven radial dashes

Proof load 120,000 PS5l minimum

Hardness - Rockwell € 33 to 39 (Exceed SAE Grade B requirements)
Tensile Strength 156,000 PSI minimum

. END BIT BOLTS:

Also round dome shaped head having seven radial dashes

Proof load 135,000 PS5l minimum

Tensile Strength 160,000 PSI minimum

Hardness - Rockwell C 38 to 44 (equivalent to property Class 12.9)

IV. HIGH TORQUE STEEL NUTS:

Hex and squara shape head

Proof load - comparable with cutting edge & track bolts
Hardness - Rockwall C 30 to 38

V. GENERAL STANDARD AUTOMOTIVE BOLTS & NUTS:
Hex head - three/ siy/ seven radial dashes as per strength grade.
Proof load - as per strength grade

Tensile strength as per strength grade

Hardness Rockwell as per strength grade




AUTOMOTIVE FASTENERS FOR OFF-HIGHWAY CONSTRUCTION EQUIPMENT

g ftem ok CESCRPTION 1. bem oF DESCRIPTICN
oo Eoxle Part# Mo G Part ¢
CATERFILLAR GE T, HARDVIATE & LT NUTS, BOLTS CATERPLLAR GE T, HARDVWARE B W/ NUTS, BOLTS
I % [ 340707 WASHET: Segment 51 | ipang HEX NUT- UNC
7 27524 BLIITE HEX HD BOLT- UINC 52 | 1bame HEX NUT- LINC
3 27508 050454 HEX HO BOLT- Ui 53 23533 | 1psere HEX, HO BOLTAINC
4 12518 051 50 HEX HD BOLT- LINC 54 2i7Er | 1le7e2 Prlaw ol
5 2244 51571 HEX HD BOLT- LINC 55 | anam | Mis00 | MutTrack Shos Sejuarel |
5 22458 051573 HEX HD BOLT- UNC 58 I Track Shos Balt
7 22507 o515 HEX HO BOLT- Lk 57 Jigie | 1%1Es0 Track Scjuara Mut
L 22506 | ossss HEX HO BOLT- Ui 58 zigie | 1semn Track Squars Nut
3 22489 051 5as HEX HD BOLT- UINC 59 My | IvaE3 Wihoad Balt Knurled
14 22454 051587 HEX HD BOLT- UNC £ 20502 | 2mISM HEX NT- UNC
1 22453 05158 HEX HD BOLT- UNC &1 22305 IE2008 HEX NUT- UNC
17 27510 051580 HEX HD BOLT- LINC &z 23535 FH642E HEX NUT- UNC
13 23550 05T 500 HEX HID BOLT LNC B3 212548 Hﬂiﬂ
14 Py h14e1 HEX HE BALT- UNC ot o 213605  HERNUT
E 2250 4154 HEK 140 BOLT- UNF &5 21008 213506 HIEX NUT For Pl Belt
14 2487 | 05159 HEX HI BOLT- UNC 6 21813 213507 Wt
17 2751 05160 HEX HD BOLT- LINE &7 21817 | IMs656 Track 5ihoe NutHex
18 33505 051603 HEX HO BOLT- Ui B3 2179 IM5EST Bxamme Head Track Bl
19 22509 o4 1804 HEX HD BOLT- UNF 0% 23410 T BOLT-MASTER STO[Dame|
P 22512 s 1625 HEX 1D BOLT- UNC 70 G Wishet (1/47]
21 23523 051625 HEX HD BOLT- UNC i FITTER 1 Track Sequare Mt
7 27528 51627 HEX HID BOLT- UINC I | 7ssess Washar (5/8)
3 23537 051679 HEX HO BOLT- UNE 73 ziggr | avayso Track Squars Nut
24 21202 V020 Track ShaeBalt 14 2778 | IFs108 Plaw Boit
T % 22518 | 1A0asE HEX D BOLT- LINC 75 22435 | IFes4n Restaityer With Plaslic Coveer
P 22511 141135 HEX HD BOLT- UNC 76 2926 | 3G90 Ratairve With Plstic Cover
77 27455 141450 HEX HD BOLT- UINC 77 | awoss3 HEX MUT For Whel Bolt
28 27481 142070 HEX HD BOLT- UNC 78 K=734 Washer [17)
= S48 1A2243 HEX HD BOLT- UNF e 22539 1Kz HEX, HE BOL TANG
i 224 TG HEX HD BOLT- UNC a 224t K770 HEX NUT
3 22456 A58 HEX HD BOLT- UNC Bl 22414 150334 BOLT-Sagment {Hex Hal
37 27525 148063 HEX HID BOLT- UINC 87 | 3suw Washa [1:1/8°]
23 235E3 148537 HEX HID BOLT LINC E3 Y ELT] Blut ".'ﬂll'ﬂ-d:ﬂt Ellg'lwm
34 22479 149570 HEX HE BOLT- LINC B4 158792 Track Shoe Kut
s 22520 IB77 HEX HD BOLT- UNC ™ I 157 8§ pae Rt Segitiert Balt
P 22457 D456 HEX HD BOLT- UNC B | e S proc ket Sagment Bolt
3 2499 Ll HERHD BOLT-UNC L __Jrexy Trmck Shoo Bolt
38 22538 V4572 HEX HID BOLT- LUINC £ 22418 Va7 WHEEL BOILT (RN ELD|
p= 22501 | 1Das7é HEX HD BOLT- UINC - 217 aF 3058 Bolt
P 22514 D458 HEX HD BOLT- UNC 20 21780 | AF7RZ7 Plow Boit
a1 23515 104565 HEX HD BOLT- UNC o1 2178 | AmesE Plaw Boit
& 2517 104582 HEX HD BOLT- UINC W along Pl Bode
43 23518 104555 HEX HID BOLT LNC 3 180T 1 JK0EaT Has Bjui Far Plow Balt
a2 S251e "Dasw HEX HE BOLT- UINC 7 Janmd AKrsaz HEX HD BOLT- UNF
a5 22520 T HEX HD BOLT- UNC = 22906 ALEA HEX 140 BOLT- UMC
% 22529 D615 HEX HI BOLT- UNC B - AT24TY PiN
T & 27530 104620 HEX HID BOLT- UINC 7 | 23598 511702 HEX HI BOAT- UNE
a8 27537 104626 HEX HD BOLT- UNC oa e | s Plaw Holt
P J1ED1 104628 HEX HD BOLT- UNC e et | slAn3 Plaw Bolt
I = 22534 DD HEX HD BOLT- UNC 100 20005 | sPozan & peocket Segment Ball




AUTOMOTIVE FASTENERS FOR OFF-HIGHWAY CONSTRUCTION EQUIPMENT

s, It OF DESCRIPTION 5. It OF DESCRPTION
Wi Cone Patd Mo, Code Pait #
CATERPILLAR GET. HARDIWARE & UL NUTS, BOLTS CATERFILLAR GE.T. HARDWARE & VT NUTS, BOLTS
T SPancE Balt Track Shoe [Dame] 152 748 Track Shoe Bolt
02 | 22415 SPa1 3G BOLT-Sprocket (HexBolt) 153 22396 AFBA0 HIEK HD BOLT-UNC
0: | 22416 5P5422 BOLT-Sprocke (HexBoit) 154 21785 e Plow Bolt
4 SPG04 Washer-Hardened 155 21814 811933 Hiest Trasered MUt (Plow)
ws | 71804 | sP76ss BOLT-5pracket (HavBole! 156 81935 Plow Balt
o PRIt MUT Track Shoe (54} Dome} 157 aMaEE Wiashar-Harcanad
167 5P222 Master Link Balt 158 23412 A50355 ROLT-MASTER STD {Dorne)
108 SPEZAE Washer [1-14°] 158 22413 §51723 BOLT-MASTER STD {Dosme)
1o SPRZ4% Warsher (7757 160 22500 B5906% HEX HE BOLT-UNC
11 SPBZ50 Washer {17} 161 w2 | emasa BEGE] FIN
i1 21787 | sPaasy Plaw Bole 162 72473 @iz208 1107 3308 PIN
ne | nms | seade Hex Tapered Nut {Plow) | | 163 23424 QIFIsH {BEGI55) PIN
X | 21786 SPRA2] Plow Bolt 164 951038 Mhaster Lirik Balt
114 SWA1E Track Shive Mt 165 21800 052727 sprocked Segment Bolt
115 ET ] Track Shae Belt 166 052728 Larocket Segmaent Bolt
e | zz420 sbones Hex Mut 167 oserre | Washer
17 T Pin With Sleeve 168 W61 Track Shoe Nut
18 RO6ET Gresss Plug Boll 168 WIEI4 Track Shoe Hut
18 | 21795 612635 Dome Head Hex Bolt 170 21803 WEIZE BOLT-SPROCKET
130 | 618530 Mastar Link Bolt CATERPILLAR GE.T. HARDHWARE & LT NUTS. BOLTS
121 7521 Masber Link Bole i G1010-31238 HEH HD BOLT Gr 8.8
122 6T8AS Track Shoe Bolt 2 1610-11435 HEY HD BOLT Gr 8.0
123 EV917 5 procket Segment Ball 3 1010-32455 HEX HD BOLT Gr 0.8
124 | 21791 &V1723 Dome Head Hex Bolt . B1010-32480 HEX HD BOLT Gt 6.5
125 re? (=10 ] Balt: Master Link 5 ]‘lﬂ-lﬂj. I:I!Elﬂﬂ]'m BOLT- Hex Hd €1 109
28 | 21793 B 725 Balt- Master Link 8 D1010-32490 HEX HD BOLT Gr 8.4
127 | 21796 V1726 Domehesd Hex Ball 7 71827 101162415 BOLT-ROLLER &
128 | 21787 &1 727 Bolt- Master Link i 71847 @1611-62710 Balt (Sejuare Mack)
128 | 21798 | evivs Bolt- Master Link a 160-202-783 WASHER [Spiing)
130 &\ Ty Track Shaoe Bolt 1 F1834 018030024 HUT-Hax
131 oV 193 Track Shae Bolt 1 21835 Q180302430 | MUT Sprocket {The Hesl
112 | 22407 V6535 Plow Bolt T B20-S0-1270 | BOUT-Cunling Eckge (S beck]
[ 13 | zaeos | evaase Plow Bolt 13 23069 02091 - 1205 Bolt (50 Neck)
134 | 22488 783235 Hex HD Balt-UNG 14 21830 09011219 NUT- Hex
135 F251 -“TE-E'IEG H;:EWMLRE 15 O9Aa-07308 PN & SPLIT SLEEVE
138 | 22827 PFEa27 Hex HE Balt-UNG 18 21825 154-12.21331 Drarme Head Hex Balt
137 | 21820 76a343 Nul- (50 Dome) 17 21833 154-32-21 330 NUT- Hex
138 | 21819 76447 Mut- (5 Dome) 18 71826 175-32-11210 BOLT -Shoe
139 | 21788 FH3597 Dormehead Hex Bolt 19 71822 175-71-11454 BOLT-EDAGE (Flaw]
140 I17RY THISRR Nometiead Hax Balt 20 F1823 TTR=-M-11463 Balt-EHE BT HHI
141 21790 M Domehead Hex Balt 21 71830 1757111530 MUT - EDGE
142 | 21808 |  7Haed7 Track Hex Nul 22 71820 | 782711150 | BOLT- Sprocket D hd)
143 21810 | M8 Track Fhex Nl T 21 | 236 | 1783211220 Nut-Shoe
144 | 21811 THIE0 Track Shoe Nut Hex 4 195-27-12632 BOLT- Sprocket ID )
145 Flanes .H.aﬂlﬂ'l..l.n-hﬁ-ﬂl; 25 1%5-32-11210 HCH.T-'“‘IIIE
148 e Master Link Bole 20 195-32-11221 Mut-Shos (Square)
147 TG Track Shoe Bolt 27 71824 267-32-11310 Doome Head Hex Ball
148 711243 S procket Segment Boll P 2927012450 | Ball (Squars Meck} Plow
148 | 21802 1245 Bolt Sprockel 29 232-70-12460 | Boll [5quare Meck Flow
15_5 F1T70R Tﬁnﬁﬁ BI:TI:I-HIHBT Link =0 232-:-3'0'\-" J4R0 Il.HJ"F-ﬁ#
151 [ riznae Track Shae Bolt ET Z1828 0101182415 BOLT-ROLLER 109

S s I N | T I sl ==



TRACK, MASTER LINK (DOME HEAD) BOLTS & NUTS

. el LEnGh e——

SIZE QE TALIRLIS I BOLT
5/8" PART = CODE LENGTH
IF5108 21778 214" (58mm]
AF3656 217263 5mm)
5/8% - T TUMNC dF3658 21778 A TRmm)
2312-70-12450 2-1/47(58mm)
232-70-1 2460 2-1/2°163.5mm)
aFTRZ7 21780 2-1/4"(58mm)
54773 21781 2-5/B" (B6MM]
ST 21782 2- 347 [70mm)
347 - TOUNC 16762 21783 3-1/8"{80mm)
020-90-1270 2-3/4° [70mim)
02097-11205 220609 4178 1105mm)
2]2935 3-1/47(82 5mm)
s 2J2548 3-1/2° [@83mm]
7B -OUNC e T1aea 71873 3-1/8° [B0mm)
175-71-11463 21823 3,667(83mm)
4)3058 21784 3-1/47(82 5mm)
: 4]9708 3-1/2° [@83mm]
Vst BI2978 21785 3-15./16"(100rmwm)
0101162710 21847 3-1/4°(82.5mm)
EV6535 22407 3-3/47(55,5mm)
y [ FE] 21786 4-3/16°(108mm)
iy lh e L 6WB360 22408 4-1/2711145mm)
e 21787 5-1/32°[128mm)

_—

;
3
:
:
:
2
2
:
v
=
:

HEX MUT
SIZE QE TAURUS AF Ht

F‘-_‘f-FI:l'= | CODE in fTI?_I'I:I] ir_lll:mm‘] ‘
FIEX MLIT _

GAE" - TTUNC 4K0367 | 21807 15/167123.82) 0557 14.000
347 - 10UNC 213506 21809 1-1/8°{28.58) DE{1625) |

3447 - 10UNC | 02250-11218 21830 1-1/4731.75) 0757 {105}
2487 - GUNC 213505 1-5/167(33.33) 0IS19D5) |

/8 -oUNC | 17571-11530 | 21831 1-5/167(23.33) 0757 {105}
1° - BLIMC 213507 21813 1=1/2738.10) 0A6721.85) |

1-1/54" - FUNC ELCER 1787147 63) 1067 26.92)

HEX TAPEREC: NUT
17 - BUMC 8125933 | 21814 1=1/27(38.140) 086721 85)
1-1/4" - TUNC 5P8362 21815 1778787 53} 10672692}




____f 8 B
TRACK, MASTER LINK (DOME HEAD) BOLTS & NUTS

- T
SIZE 0
i I
e Bolt Length ———
SIZE O TAURUS BOLT
5/8" PART = CODE LENGTH
5/8" - 18LINF 7H3597 21788 2°(51mm)
151859 T-5/32°(55mm)
7H3598 21789 21332 6 1mm)
3/4" - 16LINF 6¥1792 21332161 mm)
951838 4732 1107mm)
ZFI670 22410 A15732°1113.5mm)
7H350% 21790 221732 67 mm)
6¥1723 21791 37167 [B7mm)
/8" - TAUNF GV1724 21792 31316 37 mm)
B50395 22412 4277327 1123mm]
BY1725 21793 51716711 28.5mm)
2M5E5T 21754 2-15/16°17 5mm)
3Th308 3-1/& 7amm)
BT 2638 21795 3-9/16(90.5mm)
15 140UM5% BV TG 217596 31316597 mm)
6Y1727 21797 43/8° 01 Tmm})
712283 21798 3137167 122mm]
851723 22413 5016 (141.5mm)
&V1728 21759 5-13/167(148mm}
1-1/8°% 1 2UNF 5P 3868 43716 106,5mm)
MISx15P | 207-32-11310 21824 55mm
G369 55mm
M1 [Ea32.2180 71825 65mm
MZ4x1.5P 175-32-11210 21826 TEmm
MZ7%1.5F 195-32-11210 BZmm
ke =
T, i
- L4 .
: -
L E
TRACK NUT {HEX} TRACK NUT (SQUARE) g
SIZE OF TAURUS AF Ht .
PART = CODE i (i) i (i) <
TRACK NUT [HEX] 5
5/8" - 18UNF TH3e07 | 21808 [ 15/16%23.82mm) | 3/4°(19.05) e
3/4" - 16UNF 7H3608 | 21810 | 1-1/8°(28.58mm) | 3/4"(19.05) o
7/8" - 1AUNF TH3e09 | 21811 |1-5/16"(33.33mm) | 0.86"(21.85)
1” - 14UNS 2M5e56 | 21812 | 1-1/2°(38.10mm) | 1°[25.400) E
M1g-15P | 154-32-21330 | 21833 30mm 1850mm =
M20-15F | 0180302026 | 21834 30mm 23.50mm =
- . TRACK NUT [SOUARED] - 2
5/8° -18UNF M08 | 24.75mm 0.72{18.30)
3/4" -16UNF 121860 21816 28.25mm 0.75%19.05)
/8" -14UNF 252140 | 21817 33.40mm 0.91723.10)
1" -14UNS 1526421 21811 38mm 17(25.40]
MI9-15p | 178-32-11220 | 21818 34.50mm 24.25mm
M20-15P | 195-32-11221 | 21836 40.50mm 27.10mm




www.alrashed-fasteners.com
UamMW: 9200 14009

A company of Rashed A, AL Rashed & Sons Group
PO Bow 185, AL Khobar 31952, Kingdom of Saudi Arabia.
Tel: +966 3 8123912 | Fax: +966 38123015
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