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Abstract

Cord steel has excellent mechanical properties such as good elasticity, high strength, and impact
resistance. It is a representative product of ultra-clean steel and has extremely high technical dif-
ficulties. This article briefly introduces the latest research progress of steel cord drawing process,
wire rod processing, lead bath quenching of steel cord, water bath quenching and plating process.
The process parameters of lead bath quenching and copper plating were introduced.
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LGN BV AN AR 77 i, e LA SRR LT 5 L Buh o SO SR 1) 0 2 M R HLAE FH A K [1] [2]
RN IR )5, BN 0.15~0.38 mm, [RFEA P b Gk #LM. I TR R 84T 45
TRICELR, R EXTAN AR e e PR /Ny TR AT AR T (R 3 T2 A o BT AT ZRAM A5 « 2t o
FIRsn " « “LRM R ERBIER” [3]. —MBokul, MR, AR BB R E T
LA P EARKC P E E bR . HatdRE RN R Z e 2] ©0.22 mm Afy, AR, MERHRNS D HUL
FARP DY) @0.175 mm. BRI, EVESE L4 ] LI 3] 00.15 mm, 1 H A#H - AT ARz 2] ©0.08 mm
PAR[4]. BrRitnsban sz, ARMRS IR ST RORETE T2 b AEH LA, Pl K 3 T B b 0 mT A A2 B
[y, HBATREERNT 22, W LA HERE 2 ml5]. ik, AT R R R, LA EMT RN, T
P 7 RN B AN R o AN AT RN 1A 77 2 R B AN T ZR B IR VK, KT TR KRR T8
(1) BT iIE Lk R E AT 451
2. MWERIRILTIE

PO AT L T2 1 poR, KM 4 FE 2 H] ©5.5 mm il id =R RS 3 B A
R IREHA R NT LA % RIEKE, Jex AT R, YhE 02.2~3.2 mm, HN#E KA
1, SRIGRATHARVE KA EE; Fih % ©0.8~1.6 mm, HEAT TR SUE IR SRR A K, B, B
B, MIMTIE B2 ZOR M A5 ERE . e MASMPER TR, ER &R Ak 22 k4T 600~1000 m/min
Mok 2, Pk ©0.15~0.38 mm, Fik— 0 i i o AN 22 Jti I o 2 AL N 2 TR 2k, &

HrE 5K [6].
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Figure 1. Production process of steel cord [6]
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Table 1. Technological process of cord steel manufacturers at home and abroad [7]
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3. BEFRIAE

FEPRHTEER BEAR AT TRAL Y, (AT SRR IS, FRARRL T BB ). A6 AR A B R R i
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S ST A e ANAEE 2% L SRIVE TFAE VR AR i, HR TR VeI . R 2R R AR B B 148, HLBE A
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4. FXHRALIE

FAKE PR RT LR 19 4 25 B B OB R, T 20 T (R A AR BT fe A FA KR B . v ) FAVAR 2T DA B
PR L2 ARSI PRI AR, PR LB DL e (SR e 28 AR BT DU 22 3R A5 3 ST R 2R IRk
A, HAZRAAREGREE, WD TS AL R P W 22 9L, BUAEANZL [ v [a] AR FEA
IR RO PR AV KT 3 AT R IV K 7 S B BRI K KIS B KRR RV K, AW 22 S8R A
TR K B 3 [9] o MPHAW RS AN U RS2 51, St 1 AAE BN R B R, @ i v SR,
SEIUIMFAGE R 8 shiz ] .
4.1, HBREK
411 SEBRFENTIERE

RN AR K A 2 PR, JEBRARIE N A SR AL C MLk, kv B RIALE 600°C A1)
HWR AT R, PP AE SRR R IR . TR SRR SRR . &
EYERERSE . MM IR TP A Rr Ik, B DAA 22 (9 SR AL AR R LA 5 SEBIL[10]
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Figure 2. Schematic diagram of lead bath quenching of steel wire [11]
2. MeLmnE A REE 1]

BV KM AR PR 2R 0 T 2R s Rk — Y K — K W — BR e — /K e — Bk — 375 e — IR — it
F—Uk[12].

412 IPRBENTIZEH

WL H KN TSR NP . R E L . &8 I s b
(AE 2T, HH AN 22 (R 7 o ) ) RO B ] e i [13]

1) BN LLAE N0 FAL B R AE et ] Fr 4]

T8 Fe-C AH FEIAN 22 B I ARAL N FAGR E — M Acs BLE 30°C~50°C [14], {H{E#E 4L KAIbidFEd,
IN#GR EETE Acg LA | 100°C~200°C o [R5 i 14 il B2 AT DAASE 0 22 7 7 F [) P 38 38 B8 [ A 3 504k, TE 2R IR %
BIXASFR R B RKARAL . deAh, w5 T DU G sl /040 22 77 B8 B A I AT He S S Ak
FR[15] o ELEA 22 i FA P55 3 o 2 o 0 2 2 T AR 7™ B 3 I R FE AN 4 8 et BT TR 6T 2 A AN 42 3R T R A
B 2 7 A PR S R

WL R AR IS R, BRE R R A AR A R IR A, 7 1 2 6 1 b A A T R AR 4 ek i
FERIYE . PGB BERR S, INRGE BERRER, AR A E A, AR BT AR I AR . DR DR B A
SEAIB SN, B (T BA K SR e R #4177 [ 16]

Felm PRI, B PR R PR T8 KT R B, AT PT DA o o PR TIEEN 22 1) 70 7 BR R AL
B0 22 R TR Tod v 8 B AR R RRELAL, TRV AR b 5 T B AR 2 2, (AN 22 Bt BRI, PR K
[17]o FrLA, — MR 89 22 76 b Akl BE 4% i 7E 900°C~950°C [18].

N 22 BGRB8 4 R ILCL R PR [19]:

T, =930-50C +5D (1)
D-1.25
1.75

K Tp: WNLIFARIE(C), C: WLRIFHKE %), D: MWL EZ(mm).
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Figure 3. Schematic diagram of steel wire water bath quenching [11]
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Figure 4. Water bath quenching cooling curve of steel wire [11]
B 4. WETKR R NLENAZ[11]

WRZL RS A [301 5 W — Fh AW 22 R I B OK TR K AL B T 20 2 L2 RN 22 N T e TR AL 5] H
AR E AP G, Zid AR S 0 s AR 5 ARURR SN FA RS BEAT P SRR N, A N ORI
SriRiR . IFTe s BRI, B PRI AR KR rh DR 74 10 DL S N 22 3R IRIR AL A e A, 355 s
E R FINMUK AR N HERES, S /E4 SIHLRIAE 80 N N2 3IcE: 2 T Uit G & L.
U TZ ARG TR A R IR, SR AN L Zia LRI RE .
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JUt#bl, ONfEREI R WAV EUE RO JZ , — IR SR A DOAR I B AL bR R B R 26 94 T 2317
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AL R HSE et , AR T RS R L. L2 B0z AT LS BB IS AR m B IR B, e
AL AR, FEIRAL 1 22 A8 1] AR A R R AN 7 £k [32] [33].
ZR AP BIU B 22 2 AN TREAL I G, 5 B AT BV AR B, A LS PR B 5 FH 225K [34]

5.1.1. BRiE
BV KA LG, AL A B 2 i At . B B AN 22 3R I A BR A B AL 2 2 S e 2

S5Wez g0 s, BV IR TR AN 2 NPEHRAE, DI 4 & BRI R
Vel )7 e T35 HS0,: 150~200 mL/L, #51: 1~2g/L, BIMLHLia % . 8~10 Aldm?, Iffa]: 3~5
s, ZRIHFE 20~30 m/min [35].

5.1.2. M MEFEER

TERPERE AT, AN ICTEME BRI B T - DU — 2, SRS 2 MRS R I 456 . £
WS B2 MR S B EUK, B e s i, e BRI A sz nh . 1R 2k
FEMPER, 3 BATBEL A B8 RN 22 3 TH b 2R B 3 S NI RE 7o 5 FH (R BRI R Sh AT )y e T 2584
Cu,P,0;: 80~90 g/L, K,P,0;: 320~380 g/L, (NH4),HCsHsO;: 20~25 g/L, NH,OH: 2~3 mL/L, PH fii: 8.2~8.8,
T 30°C~50°C, BAMKARZEE: 5~10 Adm?, £ki# T 20~30 m/min, JIFLEE 10~15 m/min [36].

5.1.3. BRI IEEEER

W Z WA fe, RN IR DI L AR A, YRR R R i
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DURLE E 60~70 m/min [37].
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