S
s How to Estimate the Tensile Strength
of a Steel Fastener When Only

B = Its Hardness is Known

by Joe Greenslade

Occasionally a fastener user or supplicr CALCULATION FORMULA
wants o know what the minimum ultimae Tor determine the part's estimated minimum ultimate wnsile strength, e following for-
tensile sirengeh of a given externally miulas are used:
thivesaced Fstener is when all than is known
aloun the pare is its thread size and s

Iarelness, An estimate of o bolt or screw’s Inch parts with machine screw threads:

minimuen ultimate wensile soength (UTS), TS (P51} X TSA (square inches) = UTS {pounds force)
can be easily calenlated by using data from

a chart in SAE 17 in combination with Example: 3/8-16 holt, Rockwell C 31

it From charts in ASME BL1 lor inch T5 (142,0000 X TSA (0.0775) = UTS (11,005 pounds)
prarts, on [SO BUE-T for metric pars, For the

reacer’s convenience excerpts from those

chartsawe included in this article. Metric parts with machine screw threads:

When one Enows a stee] part’s hardness, s
either from testing or [':'u:lu its specifica- T3 IMEAFXTSA (squars milimeters) = UTS (newlons Torce)
tion, the relative tensile strength can be
founel in Table 1 of SAE J417, Hardnesses
are indicated in Vickers, Brinell, and Rock-
well hardness seales, Each hardness value
s o corresponeding tensile strength (T5)
expressed in both pounds per square inch Inch parts with tapping screw threads:

(PRI} and megapnscals (MPa), TS (PSI) X MDA (square inches) = UTS (pounds force)

Omee the wensile strength is known, the

Example: M12X1.75 bolt, Vickers hardness 255
TS (BO5) X TSA (B4.3) = UTS (67,861 newtons)

tensile siress area (TSA) of the part’s
thresel sive can be determined b referring
to Tables 8 and 9 in ASME BL.1 for inch
parts or Tables 6 and 7 in 150 89531 for
MMEric s,

IF the pars in question lave a apping
serew thremd instead ol a machine screw
thresd, reler o Tables 5, G, 7, and 8 in
ASME BIS.GA w fined the minor dinmeter
size, Then calculate the area of the minoe
climeter (MDA s wse tha area insiead
of the tensile stress area when calculating

Exarnple: #10-16 screw, Rockwell € 28 core hardness
TS (131,000} X MDA (0.0156) = UTS (2,043 pounds)

The minimuam uhimate wnsile strength walues obtained vsing this method are only
estimates.  1F more precise data aboot o particular part is needed, siumple parts shouled e
evaluated by tensile testing full siee parts,

Those wanting informatien on a wider sange of theead sives or hardnesses can obiain
the standards referred 1o above from the Seciew of Autometive Engineers (SAE) by calling
FALT76-84] . For more informaiion on this or other related Bstener subjjects, this article's
anthor can be reached ar 815-654-3211. W

the part’s ultimate tensile strength. (See
talsles on page 7.0
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5 : Inch Caleulations Metric Caloulations . In:h Tansile Stress Area
Ha.:::-crr:; E::d:a:l: Sq::-“eﬁ:iif?;sl} MegaPascals ‘-Irmt:::l 2= {zqﬂ;:;}
470 RLC 4659 228 000 1570 5/16-18 0.0524
460 RC 461 222 000 1530 3/B-16 00775
450 RC 45.3 217 000 14595 1614 1063
440 RC 445 212 O} 148 14213 01419
430 RC 436 205 00 1410 9/16-12 0820
A0 R 427 199 000 1370 5/8-11 02260
410 RC 41.8 193 000 1330 3/4-10 03340
A00 RC 408 187 000 1280 a-s OAB20
an RC 39.8 1ED 000 1240 1-8 06060

380 RC 38.8 175 000 1205
370 RC 377 170 0M 1170 1./4-28 0364
360 RC 366 164 O} 1130 5/16-24 00580
350 RC 355 152 Oy 1085 3/8-24 00878
340 RC 344 155 000 1070 FHE-20 D1E?
330 RC 333 150 000 1035 1/2-20 01559
320 RC 322 14 000 1005 aM6-18 02030
310 RC 314 142 000 Sa0 5/8-1B 0.2560
00 RC 298 138 000 950 3416 0.3730
295 RC 29.2 136 000 935 789 05080
290 RC 23.5 133 00 915 1-12 06630
285 RC 27.3 131 QM 905 Ref: ASME B1.1
280 RC 27.1 129 000 50 -
275 RC 26.4 127 000 875 S Rtk IE Te"";;;"::::j“““
270 RC 2546 124 000 855 YT S
265 RC 24.8 122 000 B40 FpravmT 63
260 RC 24.0 120 000 825 DS 260
755 REC 23.1 117 000 805 T RS e
250 RC 22.2 115 000 795 PR 1950
245 RC 21.3 113000 780 e 1570
240 RC 20.3 111000 765 T A
730 RE 96.7 105 000 730 i S5
220 RE 95.0 101 000 695 aan P
210 RE 93,4 97 000 570
200 RB 91.5 92 000 635 P 293
190 RE 89.5 88 000 605 D s
180 RB 87,1 84 000 580 N2 XI5 8.1
170 RE 85.0 73 000 s M4 K15 125.0
180 R 1,7 720 513 16 K1.5 167.0
150 RE 78.7 71000 450 M8 X1.5 2160
140 RE 5.0 66 000 455 NGO K15 272.0
130 RE 71.2 52 000 425 M2 K2.0 384.0
120 RE G&.7 57 000 390 Ret: 150 3%6-1
Rel: SAE M1 7
Sheet Metal Scraw Threads
Size Minor Dia. Area (MDA)
4-24 00057
NEW ADDRESS! 520 e
Greenslade & Company ol i
2234 Wenneca Street sl tatd
Fort Worth, TX 76102 Ahi=14 2De1D
817-870-8888, 817-870-9199 Fax 174-14 0.0292
5/16-12 0,075
3/8-12 0.0763
Ref: ASKE E18.6.4
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