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Research on Reducing Residual Austenite of Piston

ZHU Qingbao, Hong Jun
(Anhui Haili Precision Casting Co., Ltd., Maanshan 243000, China)

Abstract. Ni-Cr-Mo Alloy piston is one of the important components of compressor. Heat treatment is required to meet
performance requirements. At present, the heat treatment process of H company is quenching, cryogenic treatment and
tempering, the cryogenic treatment process can effectively reduce the residual austenite of casting. Taking a certain type of
piston casting as the research object, 820 °C quenching and 200 °C one time tempering for 4 hrs, the cooling process is
eliminated by adjusting the heat treatment process. The results show that the residual austenite content decreased to about
5% and reached the level of cryogenic treatment, and the hardness basically reach the requirements. It provides the
direction for the following improvement and is of great significance to reduce the manufacturing cost.
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Tab.l The chemical composition alloy

1B
C Si Mn p S Cr Ni Mo Cu 6Sn

&+ 3.060 2.190 0.795 0.128 0.082 0.800 0.263 0.245 0.044 0.006
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Fig.l The microstructure of piston roughcast
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Tab.2 The quenching hardness of alloy

KR
IC
880 535 552 532 540 541 537 545 542 54.05
860 529 540 545 535 53.6 55.0 54.0 542 54.0
840 54.7 54, 545 546 549 546 556 555 54.8
820 55.2 551 54.8 553 56.2 554 549 546 552

TR EARABIAK - BRI E R R RS
AOLL EIRFEBR AL - —MOREE820~920 °C,
FEIEI GRS 8] 2R KO il sy BEEC AR billise 2= H
B B A R ZRE A AR K ) B B AR R
R PR MTTERE T 820 *CiA ki & 5
=880 °Cizp k&

2.2 RRHKkEE

FI R IMFRAA B ST EZE AR B i & & BEHL
PRBE— PR XRDAS P - F237EZE4 K
FE X EPKEXRDEIE & & My-FeryEs 1]
(R R E FAR TR AR B R AR By & & ROV BRI A

1 2 3 4 5 6 7 8 HE

223 " REDKFIHAEXRDELEHH & Ew(%)
Tab.3 XRD results fitted phase content of samples after
secondary tempering

JEEKCRTE € a-Fe G y-Fe FeiC
880 73 2 10 15
860 83 4 6 7
840 83 4 6 7
820 83 4 4 9
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Tab.4 The secondary tempering hardness

SHOKERE

Irc

880 535 519 520 520 512 528 524 517 5218

860 534 527 522 513 507 524 50.9 524 520

840  50.6 505 49.9 513 50.4 514 513 512 508

820 502 514 507 508 509 50.6 50.3 51.7 507
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Tab.5 The secondary tempering hardness

EKORIET € 1 2 3 4 5 6 7 8§ HHE

820 52.0 525 53.0 51.0 525 525 525 520 523
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Fig.2 The microstructure after quenching at 820 °C and
secondary tempering
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