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Strength of Screw Thread of Bolts under
Simple Tension
(On the tensile strength of bolts— 1)
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Table 1. Dimension of specimens.
. Shank I Effective . . . .
Sple\Ic;mcn ‘\ Screw size I‘(‘iﬁ%ﬁ})‘ diameter | diameter Mmczrncqi;ralr)neter Rog)tm:ighus Sh?“mknf;fa
| ( mm) ( mm) .
1 M6 P10 58 | 524 5-22 456 0-10 216
2 M6 P10 56 5-23 5-23 4:55 0-10 21'5
3 M8 P1°25 75 | 7-06 7-06 6-21 010 39-2
4 MI10O P15 95 8-90 8-90 7:88 0-11 62-2
5 MI0 P1-25 105 1 9-06 9:06 8-22 0-10 645
(<) P Mi2 P1I-5 123 11-87 10-97 ' 9-9h 0-15 110-7
|
7 126 P1°5 120 | 1187 — 998 013 -7
. 12¢ P1'5 120 | 11-87 — ! 9-89 0-15 -7
Table 2. Chemical composition of specimens. (%)
T - T
Specimen No C Si Mn | P : S Cu Ni | Cr Mo
1 0-35 0-22 0-60 0-0l6 . 0023 019 0-05 0-14
2 0-33 0-22 079 0-016 i 0-0l6 0-11 0-21 i 100 0-17
3 0-42 0-26 0°69 0-017 | 0-019 0-20 0-08 0-12
4 0-41 0-32 0-73 0-019 | 0022 0-13 0-03 0-10
5 0-42 0-23 0-65 0-016 : 0-023 0-16 0-05 0-13
6,7,8 0-40 0-30 0-81 | 0-011 * 0-010 0-15 0-47 0-50 0-23
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A : Thread portion test (left),
Fig. 1.

B : Smooth portion test (right)
Tension test method.
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Fig. 2. Effect of heat treatment on tensile
breaking load at the smooth and
thread portion.
o | *—=
JIS Stress
100 - \ MI2 . area ratio
] A ——
3z Xr — = S0%
] '®,
= 100 o ‘
MIO P125,
5 90F hN_—— AN N
5 100 \.
s — MIO PIS .
g 90 e — 85%
E woof * N
:o: I \/.\.\MS .
S 90 —_ 89%
B 100} e
?3 S0k \.\ . M6 Cr—Mo sfﬁ - 88%
- 100 |
e —— M6 Carbon steel
;ﬂé) 0 \" A ppa—r— 88%
@ 80
1 1 1 1 1 ! ] I '
As 500 700°C 700 600 300 400 300 200°C
Roll  Stress relieved Tempered after quench
Fig. 3. Relationship between heat treatment and
breaking load ratio of thread portion.
16
4160 —
T €
14 Tempered at 400°C RS
140 g
O .
PR 1120 E
- S
= | o o
10 / 800G T dioo B
(o4
183 8 O/ o 8
o 700C_ "o 480 g
% / _5
& 6 ° {eo B
w
B
2
¢
%
DEEB0 -
=
Minor dio. Threod ~ VRNotch  ViNolch  Effective 5
smooth Gpitch Gpitch Ipitch  dia.smoath a
O 1 L 1 1 1
Fig. 4. Effect of shape of tension test specimens

— 186 —

on M2 size, quenched and tempered.
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Photo. 1. Fracture of M12 bolt specimens.

Table 3. Breaking appearance of thread and
notch.

2007

500SR : 500°C stress relieved, 7007 : 700°C tempered after quench

No 8

6 circular notchs

Tempering | No 6
temperature, 6 pitch thread

l Good elongation
‘ 1 thread break

Good elongation

oy N N N
700°C 1 notch break

5 threads break 6 notchs break

i 7 threads break

600°C ‘ Elongation
|

500°C 6 notchs break

400°C || 3 threads break 3 notchs break
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1) JIS B, 1180 (1965)
2) SAE J475a Appendix E, (1966)
3) @, M #E, 15 (1966), p. 88
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