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Abstract The effect of draft, cone angle and length of sizing belt of drawing die, and drawing speed on drawing
stress and drawing surface accuracy of bearing steel GCrl5 (1.01% C, 1.58% Cr) ®11 mm rod coil has been analyzed.
The optimization process for ®11 mm rod coil cold drawing to ®10.2 mm rod is obtained, i. e. ®11 mm rod coil
(HB193) - isothermal spheroidizing annealing (at 785 °C for4.5 h — at 750 °C for 3 h)- cold drawing to 10. 4 mm rod-
de-stress annealing at 740 °C for 4. 5 h- cold drawing to ®10. 2 mm rod products (HB205) ; the nice surface quality is ob-
tained by using the process measures including with cold speed 35 m/min and drawing oil lubricant.

Material Index Rod Products of GCrl5 Bearing Steel, Combined Drawing Machine, Cold Drawing, Draft, Die,

Stress, Isothermal Spheroidizing Annealing, Lubricating
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Table 2 Effect of cold drawing draft on hardness and ten-
sile strength of GCr15 steel rod
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Table 3 Relation between diameters of drawing die hole
and length of sizing belt of drawing die /mm
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Table 4 Analysis of bearing steel GCrl5 /%

C Si Mn P S Cc Ni Mo Al Cu Sn
1.01 0.22 0.33 0.015 0.003 1.58 0.06 0.03 0.008 0.12 0.026
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Table 5 Effect of annealing process and draft on hardness

HB value of bearing steel GCr15
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Table 6 Effect of drawing speed on roughness of surface of
bearing steel GCrlS rod

HREE/

(m-mn~")

FAHEEE/(Ra - pm™")
$20 mm—P19.5 mm ®19 mm—P18 mm

20 1.230 1.015
BAERR, MTEEERMEEN R, EREA 0 L1 0.582
i@‘%%?iﬁﬁ%iﬁ%ﬁﬂ,HILJ—YK&HH,%*%@ 40 1:233 0:980
PR AR B 7 5 T ARG ok, AT s 1240 1028
Y5, REE LBERE —ERNBE R, 22 ) E 60 1.240 1.012
PR, % 5 TERRE SRR
BEREEER, FRERAESR @O v
FAINHE o 2 740
3.3 Rk g

HARER RS RN S J
HEHEAETERNTE, BEmHL 45 3 7 4.5
B REE Y —, ER
ER— AR T RATR T R
Bt fE] /h (6] /h

ARLIRIE IR ) LSRN R K2 B
REES A ER T R EH,
— M R A B R T R R, X

ling process (b)

B2 GCrlS HAMBRILIR K (a) FIE BB K (b) TEHLK
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Table 7 Measure results of drawing oil performance
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