Type 316 ZH|Q

Effect of Cold Work on Fatigue Properties of Type 316 Stainless
Steel
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Abstract

Tensile and LCF (Low Cycle Fatigue) tests was conducted at RT~600C for type 316
stainless steel cold worked to 14%. Cold work increases tensile strength but
decreases elongation. Cold work decreases strain hardening exponent but increases
stress relaxation. Cold work increases LCF life at RT but decreases at high
temperature. Saturation stress increases with cold work in LCF test. Strain induced

martensite decreases with cold work.
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Table 1. Chemical composition of specimens (wt%)

C Si | Mn P S Cr Ni Mo |GS(ym)
AS 0.05 | 058 1.26 | 0.032 ] 0.001 | 16.77 | 10.75 | 2.06 65
CW 0.06 | 041 ] 151 |0.030 | 0.001 | 17.03 | 10.83 | 2.20 48

Table 2. Strain induced martensite



. After LCF test at
After tensile test
Ag=1.0%
As-receive | Cold work |As-receive| Cold work
RT 135 6.72 2.7 1.58
300C 1.01 0.51 0.7 0.25
600C 0.49 0.32 - -
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Fig. 1. Tensile properties of as-receive and cold worked type 316 stainless steel.
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Fig. 2. Strain hardening exponent with cold work for type 316 stainless steel.
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Fig. 3. Stress relaxation with cold work for type 316 stainless steel.
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Fig. 5. Saturation stress at Ag=1.0%

Fig. 4. LCF life with cold work for with temperature and cold work for

type 316 stainless steel. 316 stainless steel

(c) (d)
Fig. 6. Dislocation structures after LCF test at A&=1.0% for 316 stainless steels :
(a) As-receive at RT (b) Cold worked at RT (c) As-receive at 300C (d) Cold

worked at 300C.
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