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Fig. 1 Residual stress of thick-wall cylinder Fig. 2 Double holes component

after explosive autofrettage
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Table 1 Initiation and progress life of a thick-wall cirque
with a notch in the inner wall

before and after explosive autofrettage

B AE 7 5 Ad/mm  N/10° [./mm
A A5 N b 1~6 0 9.2 5.02
1 0. 40 50 1.2
2 0. 80 51 1.8
3 0. 60 30 1.2
WML 088 0 -8
5 0. 86 50 2.6
6 0.78 50 1.2
7 0. 26 30 3.2
8 0.76 30 2.5
1 0. 66 30 5.5
2 0. 88 30 4.5
IR URRZS 3 1.44 22.9 5.0
4 0. 28 30 2.8
5 0.72 50 3.5
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Table 2 Initiation life of a thick-wall cirque
with a crack in the inner wall

before and after explosive autofrettage

#HEJ7 s Ad/mm  N,/10* /U
1 0 1.002 a;=0.5 mm
A A B 2 0 1.042 a;=0.5 mm
3 0 1.101 a;=0.5 mm
1 0. 66 40 TR
I I K 24 1 2 0.70 40 T
3 0. 80 40 ToH L
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Table 3 Progress life of a super-high pressure thick-wall cylinder

before and after explosive autofrettage
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Fig. 4 Schematic diagram for thick-wall four-ways
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Table 4 Progress life of a super-high pressure thick-wall

four-ways before and after explosive autofrettage

15 1E 7 = 5 N;/10* N/10"
1 9. 290

A8 Ak FR 8.987 0
2 8. 684
1 19.072

I TR e 2k 21.1475
T #E 2 2 23.223
N 1 17. 547

BN RS 15.868 5
2 14.190
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Fig. 5 Rigidity curve of surface after explosive autofrettage
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The residual stress and its influence on the fatigue strength
induced by explosive autofrettage

ZHAN Ren-rui'*, TAO Chun-da', HAN Lin',
HUANG Yi-ming”, HAN Dun-xin®
(1. South-west Petroleum Institute, Nanchong 637001, Sichuan, China;
2. Institute o f Chemical Materials , China Academy of Engineering Physics,
Mianyang 621900, Sichuan, China)

Abstract; With two different explosion methods, different super-high pressure components were auto-
frettaged, one is the dynamic liquid explosion, the other is sticking oily explosion. The super-high
pressure component includes thick wall circles with a crack or notch on the inner wall, super-high
pressure thick wall cylinders and fours-ways were chosen to conduct autofrettage. The residual stress
was measured, and then the fatigue test was carried out. The test results show that the fatigue initia-
tion life N; can be increased by 5 times, the fatigue progress life N¢ can be increased by 8 ~10 times in
the high cycle fatigue period. In the low cycle plastic fatigue period, the fatigue progress life N; can al-
so be increased by 1 time. The sticking oily explosion is better than the dynamic liquid explosion be-
cause of the increasing of the rigidity of the surface.

Key words: mechanics of explosion; autofrettage; residual stress; fatigue strength; super high-pres-

sure equipment; plastic deformation
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