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# E ©6.5~20 mm SWRCH3SK %S A A4 P2 AR 120 t LD-LF-180 mm x 180 mm 75 ¥ 3% 445141 .
497 T SWRCH35K 48(/% :0.35 ~0.37C,0. 11 ~0. 14Si,0. 71 ~0. 72Mn,0. 016 ~ 0. 023P,0. 005 ~ 0. 007S,0. 023 ~
0. 030AIt) M4 AR SR 2T B i (B e ety AL T Z 3 v B R RO B0, 18 h N L R B S R 1
BRI R T B e AW 5 R BOT R EZRIA . @it LD M BUB AR 120 ~ 150 kg 111 % 160 ~ 180
kg, LF B0 3. 0 4R % 3.5, (FeO + MnO) A< 1. 5% R ZE <1. 2% , i #48 M 20 ~40 CREZ 20 ~35 C ¥ 4L
BEAZ LB T HIM 940 CHI 860 C 427 % 950 CHI 880 CH T L, S LM BT R AR 18.60% M % 5.80%
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Analysis on Cold-Heading Cracking of Steel SWRCH35K
and Process Improvement

Jie Ruthua, Li Hai, Zhang Hongbiao, Xie Huazhen and Lu Man
(Supervision and Control Department, Wuhu Xinxing Casting Pipe Co Ltd, Wuhu 241000)

Abstract The production flowsheet of 6.5 ~20 mm coil of cold-heading steel SWRCH35K is 120 t LD-LF-180
mm X 180 mm billet casting-rolling. The effect of composition, structure, surface quality of casting billet, inclusions in
steel and rolling process on cold-heading properties of steel SWRCH35K (/% ; 0.35 ~0.37C, 0.11 ~0. 14Si, 0.71 ~
0. 72Mn, 0.016 ~0. 023P, 0. 005 ~0. 007S, 0. 023 ~0. 030Alt) has been analyzed to get the main reasons to cause cold-
heading cracks are cold-heading steel coil surface crack defects and near surface large scale inclusions. By using the meas-
ures including increasing amount of pre-deoxidizing aluminium pig in LD tapping from 120 ~ 150 kg to 160 ~ 180 kg, in-
creasing LF end slag basicity from 3.0 to 3. 5 and decreasing (FeO + MnO) from <1.5% to <1.2% , decreasing supper-
heating extent of liquid from 20 ~40 “C to 20 ~35 °C and increasing finish rolling temperature and finishing temperature re-
spectively from 940 °C and 860 °C to 950 °C and 880 °C, the cold-heading cracking rate of steel decreases from 18. 60%

t0 5.80% .
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Table 1  JIS Standard, internal control and analysis of
chemical composition of steel SWRCH35K / %
uiH c Si Mn P S . Al
— 0.32~ 0.10~ 0.60~ < =
JSHME 038 0.35  0.90 0.030 0.035

— 0.34~ 0.10~ 0.65~ < < 0.02 ~
bR 0.36 0.15 0.75 0.020 0.015 0.04

Hiis  0.35 0.12 0.70 =<0.018 =<0.010 0.03
887-10 0.35 0.11 0.71 0.0i6 0.007 0.023

EDF888-26 0.36 0.14 0.72  0.023 0.005 0.030
889-54 0.37 0.12 0.71  0.018 0.005 0.028
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Fig.1 Schematics of forced deformation in cold-heading
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Fig. 2 Surface scratch morphology of pickled coil of steel
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Fig. 3 Morphology of structure of steel SWRCH35K coil, SEM,
x 1000

RGN RAAA RS, R BB KR, &R
A AMRAS N REM=RBHREC
2.4 XY

TSN ERT , B R R Y M # T
SIRRL AR, MR 7 BRI, U S B SR
EBRNEIEE BHRRY, XERIRYBIR T H
HES BRSNS R RN REAERANE
EHRW. BRRERERENTIRTEER
KIEETE , 3 Je 2B R AR T4k . BRI, SIBBER
st B (BIER A e e 3 B ) BARIEW UM
RERIEERL

RIBFFT R, Jeae P 3t Bt AR 3 1
FEERINGFREHILH RIS NEE, L
HERWICHE MITL EEVLEA KNI 2 BUR HL
2RI E R RR, R E
B — KT (T[] <30 x107°) , FHXF TR0
AEEENAERR, (NRERENSHAA
%), AR SRR B . £
W e Tk f5 F ) B RS HE AR 4 - L 4 29 5t 45 A A
BRI PR G5 R A RTE B SR R R R
Al PRI PR UE .

MBI NFEAAER RN ERTLHE
A -

(1)RF 120 t LD & mhoag bk, & il i 4
B4y :C=0.08% .P<0.012% ,Hi{# 3| LF ¥iRiRE
=1540 C,

(2) HMTRBL A (553 160 ~ 180 ke/ 4, 4P f5 IR
$BER 100 m/9) , i L AR AP ANA /K 300 ~ 500 kg
MERLEN.

(3) LF A I, 3+ BRIEXE HRid BRI HOIR TR
MyshtE. KEE(R) =3.5.(Fe0) + (MnO) <

1.2% ,

(4) HEVEIRFEAEL 580 ~ 1 590 °C , & il i 7
20 ~35 C FiFERERE.
2.5 FRRiE R SRLSITE

Bl 4 fit 7~ , SWRCH35K W b B 8 9 R, FhkL
ERH . — AN, SAHY SR B (BRI ) RE 3%l
1ES5 ~7 %, AT ARG RIF A9 R BtERE, 3F B AT LUk
FPRBEEOR , AWK, RIS M ROBLE LL B 5 5] 40
NTEBEEZARBHREHR, BRBRMK
B ERERAR, £ —ERE LEWm TR
BRGNS EERE, (B R EVR AP RAE K
AR AR R TR 45 8 3, H ik, SR
AR RAEFHOEERER, BRIFENE, X
NE SRR TR A M RE I FIAT, th ¥ n T ARt
HIAETEBE 7 5 55 40, 76/ S BB R R B HL9R B AT T
W Za 2R B TR e, th R B SR T J ARG BE By 3 ; T R
AR 5% BE B 38 SN E 3 R B hr 58 BE i 3 48, AT e
i 7 ESR EL, B &R R = X R BR Fl o

3 FLEEFHFRERE

FARAER B R, 1R B e g i o 15 B2 0
AN BRI, 3 B TR TR TR
FrE 4 B W h BRI M, BRI b 7 T B AR T AU i
/N, o BB AR BRI B K, A TE B, il
REARZARKE Z RIS , SRR EAFTERIBREE,
TEZ531 /2801 /3 B SRR

B RALATEE ™ o B R LR ELIL A
T SEGRERZMEFRETENCRBHEER,
B TR Y R EER ARG K AERARET
EMREHREREBRR BT RO ERRR, —Hek
Pk, B TELBE R RE GG R RER A AR

-

A A T S R AN e S
s ?\3%". RSP

& "%gi&g*ﬁ: 2
«-'.

e
' T Snid «‘\é\} PPV :@.}
b e = STAN

erd s oo ‘}%}"3*}\% ‘:"%"' 'J—.:p&:'r
R S SR u‘i‘u
2 \ 35 \;m

B4 SWRCH3SK ## 4 HYRRENIE

Fig.4 Determination of grain size rating of steel SWRCH35K
coil
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Table 2 Process parameters and cold-heading cracking rate of steel SWRCH3S5K before and after process improvement
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BRH T ZMRALEE AR BOR & 2 PR,
5 &g

(1) SWRCH35K WA 4 BT R E R IR N
RARM PR IREF Y] o

&% 30k

[ 1] %5H. SWRCHISA ¥ S BIE T HHE 5 AL MBT [T ] R
%4} ,2009,23( 14) .555-558.

(2] iz DRI M]. et 28 & Tkt 2000313

[3] BLHEE. MR REBACHRTM ). L8016 & Dl it 1995
622-623.

[4] Cook W T, Williams R G, Albiston J N. Cold Forging for High
Strength Lower Cost Steel Fasteners[ J]. Iron-making and Steel-
making,1995,22:117-118.

(5] Bk B, E®YF, KRV i 55 aUE 0% S8 7 v 47 i
[Cl. 8+ ERNE AR SVGE 8, b5 :2002.:70-73.

(6] A%, 8L, BH%E, % SWRCH35K & £ BUFHIEKE
P[1]. M4 ,2005,13(5) :24-26.

[7] Eenst Walper, Heman Kohler. High-tensile Bolts without Heat Treat-
ment[ J]. Steel Research,1993,21(8) :437-440.

(2) S 6 R LRI R R R 2,
AL TR = AR R BAL, (F MARBUTR
REBINREBEME EFLEMNOITRE K
18. 60% [#%E 5. 80% ,

[8] Gilles Pierson. Improvements and Developments in the Cold Head-
ingfield[ J]. Wire Journal International ,1986,19(11) ;51-55.
(9] Francisco B, Macedo D S. Dual-phase Steel for 8. 8 Strength Class
Fasteners[ J]. Wire Journal International ,1993,32(9) .70-73.
(o] Ko, 4= 308 O, W BRI M Bk KR ]. 194
AR, 1998(11) :34-36.

-5 4R (1988-) 4 Bl 1- (2013 SE N EH A k%), T8
Jii, 2010 4EMSE BB K25 (AR Bl 1A 4 BB BT
3. E-mail:353260209@ qq. com

ek A 179 :2017-06-30



