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Analysis on SWRCH35K Steel Wire Rod Cold Heading
Cracking and Process Optimization
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Abstract The cold heading cracked samples and ®12 mm hot-rolled wire rods of SWRCH35K steel are inspected by
optical microscope. Analysis results show that the reason for cold heading cracking is full decarburized layer exist on the
surface of hot-rolled wire rod, led to decrease of strength, resulting in stress cracking of the surface layer during the cold
upsetting process. By decreasing billet heating temperature from original 1 000 ~ 1 150 °C to 950 ~1 050 °C, controlling
air-fuel ratio 0. 4 ~0. 6, and decreasing billet total heating time from original 95 ~212 min to 95 ~ 158 min, the full decar-
burized layer of SWRCH35K steel hot-rolled wire rod is effectively eliminated, and the cold heading cracking in the produc-

tion process of bolts and nuts is avoided.

Material Index Cold Heading Cracking, Bolis and Nuts, SWRCH35K Steel, Full Decarburized Layer, Heating

Process

WM EERT AR IR BT B 9
T VBHETS R B, IZATIRE Bk EM R T
K ERET . B A5 E 5 R LR B A
3R 4.8 ~12.9 P RERAIAF) 8. 8 F KL
b RBRAR I A B 8 B LA ERIREERTE AR R
3R L B F

SWRCH35K 2% M ERMM, TEATE
7 8. 8 RIRAR N 8 GURH, ;¥ i 07 T LU AR R
HE KA EBEM T T ZaEREER K R
RRUREL, ) 4 SWRCH3SK AL B KM T
WA R EROK-120 ¢ 5 471-120 t LF #E H5-160
mm x 160 mm 3 2 5 - EE S0 20 - R 2 BL A -3 KR
BELR Ve ,SWRCH3SK MBIb# s ok mk 1 B
o BEALAFHBHKEER<1%D(D HREAK
HE), BXZEBKE THHFA RBEXH
SWRCH3SK fHEFLE A 0 JF0RE, R A AR Bk LR
B TEREAT 8. 8 BRI 8 RIRAE, FERBUN
B ZIBA MRS NI T A RAS, 7R
SRR HYS BOT BB 5% Ao XTI R

#F1 SWRCH3SK f{LZER S /%
Table 1 Chemical composition of SWRCH35K steel / %

mH C Si Mn P S Al
LA 0.32~ 0.10~ 0.60~ < =< =
EY - 0.38 0.35 0.90 0.025 0.025 0.02
s 0.33~ 0.12~ 0.75~ < < 0.03 ~
0.37 0.18 0.85 0.020  0.020 0.04

A AAELR AT R T, e AR BFTER
EBHRE R BS ET REE R . Ead ALk
T2, B%HERT SWRCH3SK L SRR 5T 2
BRI, AT 3R T 4848 R B BUT RIRIRE,

1 FRERER

1.1 PR mgaE

SRARRE A T AL T SK 3R, A B R IR AR v AL
BgRP R ERAL, RONEGTESH, MEEE
BUPHVBRRRAT IR R BT R, SRAS TP 5468 R M
FEAINE 1(a) s BERE R IT RO THE 25 4AL, %
frERFSSBRE SR PR EEAL, HO®
HEETLA, WAL 8 A0 8/ B R AR T R & B
TR IR T RAE i KR WIEAAE 1(b) .



Fa

FhiRESF : SWRCH3SK S R BOT RO 5 T2 80# +33-

iR B R
HMEES R, ek @
BHETHTRERE,
RIBE R S HHS
HERCAR, BRRTR
YREE 22. S4um, B FF R
YR EE 191. 96um, 7 34 &b
BHEETEHKE, BY
BWAHRBMFERAR, I
A2,

Rt — LRI
BRERE G RET
BRNMMRBHEFH,
BUAE SRR AT ER AR B T
B E G SR, R FE
BREETHITHERR,
RSO THRIA T B
FAEENESEARM o o
REGE, BREERE
MEMBEEMALET
FERFF AL R 58 2 R
w2,

1.2 &0

FBWTE SRR
BRI L sAELE, X
THRMFR ) SWRCH3SK SN#AFLA KB M IIH
BRI, R BMEHTSHRE., SHRE
RAHRFBABHMALNRRE + ZOLEK, BER
BHREZL2MKE, B2 R E R E 26. 64 pm, 11
&l 3,

2 FREESH

REOTRER BN T EE SR & L
HREZ—, &R B0t RN IERRE , FEAER
E B SRR ERB T =", X@\
BREGENE RERR BT AN FEIRR, Bk mGh
FERBAFERE R 58 B RS g
G AT, — B E R TEEARE S, A&
RIRE AR FERAL SR K R & R B R
AL RBRB T E, TEEHERETE
FERIRIT, AR BB R M R E S,

Fr R PR B O H R R PR T BB , T BH
FRAERAEBRBEER. TFRERNBEHER &M
HE LR EFBRBOLIR, BRILERIE D S &, 2R
A BUREAT , v LA R R FR M EE R

T 282K (a) FREE (b) By

Fig. 1 Samples of cracked bolt (a) and nut (b)
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Fig.2 Transgranular cracking structure morphology of bolt (a) %200 and nut (b) x500
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Fig.3 Full decarbonization layer of SWRCH35K steel ®12 mm
hot rolled coil

RAERS, #S&HREREAALE KRR
IS, BALEFEGEES. APMIIEN:
4 (012.0 mm)-2k 1k B K- % 8% f6-BL 3k
(®11.5 mm) -R R - A HE-REAHE, &



.34 - TN

F3H

FREBIRALIR K JF B PLR B B R 8% £ h,
GBI G RHB B B T e, BB T
205, TR PR AR RS R R R A
HARBLY, CERASE, BAH R IR
R BT RBRARLE 5% 2t , AT AHERR e U B T
2T R RER

B TTROLT KHR, BB RO TR 20 %, W
7= i T RAL B v BUR B R T B KL &, T
VBT BRI AL B BT 32 R B B 1 A X B K
RIEE 2 B IRER, B MR IT RN ¥ %
ATHENTLRRE, RYFRITR, M52 2Bk
JBNEEASRE & B TR, BT RAE R BE
RLSIE R EI L T7 , 3% 1 B BT R E# RN
XT3 WA AE R, BAR SR AT BRI R 50U i s
AT EBERR B T2 REN 18U, 3R BT
H, PELBKX EFEVIBHZE2RKE , X&KL
SRAR TR RS BOT REVRA R RA

SWRCH3SK WHAGLBKHAE=TZREN . B
PEK-120 t $5477-120 t LF ¥54%-160 mm x 160 mm
PR - I 2R SR EL - AR B R BEHS
TZRBETREMN" — k" TZHE, % SWRCH35K
MARIREFL LA SEL2 R, BA=E5E
LB TR X BRI MA T MEmR
THREEZRBLERNER, B RN TZSHE
FEMPORE O R 2R AL RS B
I T AT, R B AT RS
JRBR 2 B T

3 WEMAIZXHREREIE

3.1 ITZMHEAFR

RHER SWRCH3SK SN#AFLARTEBREZ , %t
MEMATEHT T 2|, Kb e E 5 &,
T8 MFES T PR B, eI T S R E SR, I %t
PRSI RENE B ESEE T
SR A] s b RO T, SRR R AME
4, DA 4 g0 g i e B iR = S = A
l:t[s—ll] R

R 5L EARRAR T Z ST 4™
10 f#t5 ®12.0 mm 4% SWRCH3SK 49 # 5L &
&, MATE DS EM T ESERFAT , S
SEEYLHER 2 MERHITRRER R I . BT
ZERH TSR 2 Fimx.
3.2 ZREIE

BUR TZMEGE T Z 41 $12.0 mm 4

x2 RIESUHIESH

Table 2 Original process and improved process parameters

E S InEEEE/C SR B AT R]/ min
ETE 1000 ~1 150 EER 95 ~212
BT 950 ~ 1 050 0.4~0.6 95 ~ 158
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Fig.4 Decarburization test results of SWRCH35K steel $12
mm coil by original process (a,) (a,) and improved process
(b;)(b,) :(a,) (b,) total decarburization layer; (a,)(b,) full de-
carburization layer
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