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Effect of Heat Treatment on Structure and Properties of A New
Precipitation Hardening Stainless Steel 1Cr16Ni3CulMoW

Zhong Hailin"?, Yang Gang’, Wang Limin’, Sun Lijun' and Gao Yongliang'
(1 Material and Metallurgical Engineering School, Kunming University of Science and Technology, Kunming 650091 ;
2 Central Iron and Steel Research Institute, Beijing 100081)

Abstract The effect of tempering at 100 ~ 700 °C on structure and mechanical properties of a new precipitation hard-
ening stainless steel 1Crl6Ni3CulMoW has been studied. The test results showed that with solid solution treated at 1 070 C
for 1 h, oil cooling, cold treated at — 70 °C for 2 h, then aged at 485 °C for 2 h, the tensile strength o, of stainless steel
1Cr16Ni3Cul MoW was 1 475 MPa and the impact energy Ay was 119 J; and with solid solution treated at 1 070 C for 1
h, oil cooling, cold treated at — 192 °C for 2 h then aged at 500 °C for 2 h, the peak tensile strength g, of steel was 1 605

MPa and the impact energy Ay was 83 J.
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Table 1 Chemical composition of test steel /%

C A P W C Mo Ni s N Cu
0.16 0.44 <0.005 0.97 15.69 1.34 3.54 <0.002 0,078 1.43
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Fig.1 Structure of precipitation hardening stainless steel

1Crl6Ni3CulMoW: 1070 C 1 h, OC, -70 C 2 h, 100
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Fig.2 Effect of aging temperature on strength of precipitati-
on hardening stainless steel 1Crl16Ni3CulMoW treated at
1070 Cfor1 h, OC, andat - 70 C for2 h
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Fig.3 Morphology of precipitated second phase in precipitation hardening stainless steel 1CrI6Ni3CulMoW: aged at 450 °C for 2

h (a), 500 °C for 2 h (b) and 550 °C for 2 h (¢)
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Fig.4 Effect of aging temperature on impact energy Ay
and elongation of precipitation hardening stainless steel
1Cr16Ni3CulMoW

FE 250 ~ 350 C Aqe— BERK, XEF NEE
[ K BB 3R G, SR AR SR IR A, 8 O LA
SEMAR S (EIBR 104 2 B B A A BRAL 1, IR AR R
EC A/ FBR AL BT W, S B B 2 AR

£ 350 ~ 500 CIBLFE X 8] A%, Bt 3R AL AR
PR/ NREL (B 3a,b), A LR R, (LB 4R
Foh BT X By, TR 2, o, AR KHRE, AT
SERERAL BT

8 AL a2, 7 500 °C i BlIg(E #E
TR, v BB 308 R & N, 72 450 CEE
W fE 5 TFA6 T M

MBE 2 BT LLE 2 58 B A 0 {E B 7E 500 C
7ol R T B R T A E IR E R ROR B, i —
HA T HRRE

23 Y + - 192 CIERBGAREN 0, & o,
EE(R2D)BERESEE + -70 C(H2)MWE
B R o, W{E 1605 MPa, 5 & & 1H K 1475
MPa, il & o,, E{H #1180 MPa, JF& o, {E K
1 125 MPa, BB 8\ Axe H B B3/, HTE 470 ~
500 CIRBE X [EB 3, Ao RABTIR B (E 2),
I, AL EREXNRTREN o, AR
Mo

F2 MYCRER1070 °C 1 hilié, —192 °C 2 h L FEEY
1Cri6Ni3CulMoW R BB T F M A1 FHAEN K
0]

Table 2 Effect of aging temperature on mechanical proper-

ties of 1070 °C 1 h, OC, —192 °C 2 h treated precipitation

hardening stainless steel 1Cr16Ni3CulMoW
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