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Experimental study on stripping mechanism of
tension controlled bolts

Seung-Yo Sohn*, Keun-Ha Shin*, Min-Sung Hong*
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Over tightening experiments of the tension-controlled bolts are carried out and the stripping mechanism is reviewed
based on the observed results. There are two modes of bolt failure due to the over tightening : one the fracture of the bolt,
the other the thread stripping. Bifurcation between these two modes is rather delicate, but it scems being related with the
elastic flexibility of the bolt, which depends upon the unused thread length. The fracture mode occurs in the bolts with
good flexibility, while the latter with bad one. According to the ISO Standard, some meter coarse threads like M20 and
M22 have the same pitch, which causes bigger fastener to less resistance in shear and bending compared with the smaller
one. However, since UNC thread system adapts different pitch for different nominal diameter, unified coarse threads
show better stripping resistance than their corresponding meter threads.
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Fig. 1 TC bolt set
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Fig. 2 Experimental apparatus

Table 1 Bolts used in experiment

Meter thread, S10T, 2nd Grade

Name Max. Torque(kgf - m)
M20, 80mm 80
M22, 85mm 85
M24, 80mm 110
Inch thread, A325, 2A/2B Grade

Name Max. Torque(kgf - )
$-10 UNC, 214" 75
#-9 UNC, 3" 90
1-8 UNC, 24" 120
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Fig. 4 Plastic strain
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Fig. 5 Load carrying ratio, M22%
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Fig. 6 Static shear failure of bolt thread
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Bolt : Plastic elongation & radial contraction, Bolt: Plastic elongation & radial contraction,
eventually, leading to stripping sventually, lsading to necking & fracture
(Low flexibility of elastic deformation in the at adjacent valley of 1st engaged thread
bolt stem) (Bolt stem with high flexibility to accomodate
large elastic deformation)
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Fig. 9 Stripping or Necking & fracture due to over-tightening
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Fig. 10 Geometry of thread engagement
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Table A1 Experimental Results Table A2 hear resistance and engagement ratio
Meter thread, $10T Unified thread, A325 Meter thread
unused Stripping unused stripping Nominal dia. M20 M2 M24
threads threads (mm) 20 22 24

M 6% no 5 64 no Pitch(mm) 25 25 3

20 | 4} o | |51 no Shear resistance| max | 0.00343 | 0.00252 | 0.00299

‘ 3 no N 44 no atengaged | min | 0.00274 | 0.00201 | 0.00238
80 | 14 no C 3} no width* | avg | 0.00421 | 0.00217 | 0.00252
mm b Mo loynl 12 no E max | 0.0760 | 00536 | 0.0648

- o ] o ngagement i

M 1 1 Ratiot min | 00760 | 0.0487 0.0582
99 ﬁéz_J_ﬂj % 6'3 1o avg | 00761 | 00547 | 00658

e =

85 Iy —— C o I o~ Nominal dia. 3/4UNC | 7/8UNC | 1UNC
mm 3? yes J ?1“ ‘2 ] - (mm) 19.050 | 22.225 25.400
L ’;’ 10 62 . Pitch(mm) 2540 | 2822 | 3175
29 : yos 1 5 - Shear resistance| max | 0.00392 | 0.00280 | 0.00337
8|O 1 ves V) 11 o atengaged | min | 0.00315 | 0.00226 | 0.00271
» 7 ™ N 1 ves width* avg | 0.00270 | 0.00196 | 0.00234
22 53 — ? 1 yes | Engagement | M2 | 00800 | 0.0563 ] 00682
SJO 33 o e 21 ves Ratio+ min | 0.0759 | 0.0538 0.0648
mm 3 ves J 53 ves avg | 0.0747 | 00538 i 0.0642
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