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Study on the evolution law of surface decarburization
of Cr-Mo-V cold heading steel

Chen Jilin"*, Ma Honglei’, Huo Liwei’, Yan Cong’, Zhang Kunyao®

(1. Central Iron and Steel Research Institute, Beijing 100081, China; 2. Xingtai Iron and Steel Co., Ltd., Xingtai 054027,
Hebei, China)

Abstract: The effects of heating temperature, heating time, and surface treatment on the depth of decar-
burized layer and microstructure of cold heading 40CrMoV steel were studied, and the evolution mecha-
nism of surface decarburization with temperature was analyzed. The results show that when the cold
heading 40CrMoV steel is heated at 700-1 100 °C, the total decarburized layer depth increases gradually
with the increase in temperature. 750-850 C is the sensitive temperature range for forming a complete de-
carburized layer, and it reaches its peak value at 800 °C. With the extension of holding time, the depth of
the decarburized layer is further deepened. Additionally, after surface turning treatment, the total decar-
burized layer is reduced by 50%, and the complete decarburized layer deteriorates. As a summary, the
control of surface decarburization of cold heading 40CrMoV steel in industrial production is proposed.
Key words: cold heading steel, 40CrMoV, decarburization, microstructure, fatigue fracture
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Table 1 Main chemical composition of high strength cold
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Fig. 1 Heat treatment process curve
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Fig. 2 Decarburization of original experimental steels at different temperatures
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Fig. 4 The variation of decarburized depth of steel at different heating times
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Fig. 6 The variation of decarburized depth of turning experimental steel at different heating temperatures

3 ATt
3.1 VBN bR L

BB B A A B AR RZ Y
B I AE—RE RS BE 5 AP UR (8 H, 55
i R UR) K A R, RIS AR A i 7
6 A O R, R B LA -5 AL
DX I UIAROG, FEANFIRBE T AR L R B an sl 7
Pz o SRPRHE B IRRAT BRI AR IR I E A4,
ZBRRBEAANT S8 AIRBE A, Z VAR, B4R 1
B IE AR T B EAA (v) SERER A (o) PIAHIEAT BRI
XTao FEIREE  H Ay B AR RO T, ARGEAN
FeahaU, PR Bk R R PIAH X AL TP R ¢, He
F I ED 0, F 4 i B 75 A A 45 1 L R B AN fiE
A, (R T RE A BRI Bk S C, i
R T BRER AR BRR L, B BRI 1 B T TG R,
B -5 A ] A e B Ao 2 LA SRR R AT
PRI H, i, A2 P Rk L3 o SR FG A B )
BRI ALY 7 s B A F A, (2 1tk A
BRFR L2 R AT, MR Ik B C, B

& C,, W 7(b) 7w, AFFE B Bk JR T 7E 1f1 0 57
T 45K y-Fe 4 BOCR B ST T 451 a-Fe
Y R AR A . IR — T,
T 4, SHIE G S IRIE (912 °C) Z [l Feik
DL [ BRI AE AR, Hofi & /0 C,, FEIRBE . T
BRI EBUT , ARE A AR, B R AR AR A
AW H BN 1, B80T LA R T, e i
JEE DX, 3 ThT Rl I o A 1 e A 0 8 v I R
(AN R B 4 1, SO0 3 2 T sk S - B DA e e
AT 2P, 1 B TR A e 2 1 A, 2R
R C, FEZ C,,, WA Wik iE— 25617, #4}
FE AR & B E— AL R A X AR BE (L, Bk
TAR ISR B¢ 25 52 Ve J3E 0 T R 1) 93T B L 1) 5 i,
FHUGZ E AR AT ), AR R AR & i C,
[ % C, W 7(c) Fiom, BB T 3210 58 2 B2 5
T W 2 I A7 I 25 5, L RER L (38 n, B 11
PR ECZ WG R, F o k)2 2 T R
MR BETE R AR G IR DL B, [RAERR R T
P B B AR SR XA T, B ik ST AN L,
St i 2 A 2R T R o, BBl S i C FREE Cp, W



- 158 - W gk Pl K

2022 45 43 &

7(d) 7, G it 3= 22 LR i )= 0
RPRHERAEBEAT, R C AR AR RIZ T,
F SR Co, T IR EERBR S & C, H, ;1 T3
TET e i) S (AR TR T 557, 3k 7k S B PR 2k, 24
TRLEEAL T Ay ~ A, I, Bl B2 BEAOS RARG, HLpd™
I REDRS , L EC AR ) Bk 3R AR AR i UK Bl T AR,
SEARMLRAT N B BEA T AR AT IR 2%, AR 56 42

T 2R 1T E 2/um

JI 8 2 ) b i o — 8, ol 2 S 1 9 P
7R B SE A e = A IR A B 5 4 e 2= i v
FRBE AL, BT A, ST A 7 v, SRR B ) B )
IR 22, TEANIE BN R F T 200 R T, RER
BT AT X R, 8 G 2 A8 i AR R IX T
I [E] 5% B o7 A1 A 58 A e KUK

(®)

SEABRIX Sk

aty

i 2 T 7 o

(d)

R AT B BS/um

(a) BEBRHIIEL; (b) 4,<T<As; (¢) A:<T<G; (d) G<T
7 AEIRE TRIREAEIRE

Fig. 7 Schematic of decarburization in different temperature ranges
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Fig. 8 Failure analysis of surface decarburization of cold headed steel
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