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Optimization of Production Process of 16 MnCrS5
Steel Bar for Precision Turning
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Abstract; Through experiments, the production process of 16MnCrS5 steel bars for precision turning is determined, and
the appropriate sulfur content, cooling speed and annealing temperature parameters are studied to meet the requirements of
high-end automotive pin precision turning parts. The results show that the tested 16 MnCrS5 steel hot-rolled bars with S con-
tent ranging from 0.028% to 0.035% wera cooled at a cooling rate of 1.37 to 1. 69 C/s, and then subjected to stress re-
lief annealing at 620 °C for 6 h in a continuous annealing furnace, and the hardness was 180-215HBW which met customer

requirements of that for stress relief annealing precision turning bar.
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Table 1 Chemical composition of tested 16MnCrS5 steel’ %

mHe G Si Mn S Cr Ni Mo Cu
PRiERLAY{EE 0.14~0.19 =0.40 1.10 ~1.30 =0.025 0.020~0.040 1.00~1.10 =0.30 =0.10 =0.20
)R 0.17 0.25 1.20 0.010 0.029 1.05 0.03 0.02 0.05
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Fig.1 Effect of sulfur content on class A sulfide grade of tested
16MnCrS5 steel bar
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Fig. 2 Continuous cooling transformation curves of tested
16MnCrS5 steel
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Table 2

Experimental steel bar cooling rate and hardness results

g AAIREE/C  HARRERE/C  WE/(C -s7!) MALBEE L(HBW)  MALBERE2(HBW) R FIRER (HBW)
1 851 481 1.54 231 231 231.0
2 860 486 1.56 232 236 234.0
3 872 495 1.57 237 242 239.5
4 881 500 1.59 243 245 244.0
5 889 542 1.45 229 228 228.5
6 902 564 1.41 225 224 224.5
7 910 578 1.38 222 224 223.0
8 922 580 1.43 227 230 228.5
9 931 588 1.43 227 226 226.5
T = (EALEIE — ORI TR ) /R ] 240 s

M 850 CH G M2y 10 CHEH —FhAELIREE, T
CHERERHREMR AB ER G B, #& GB/T
231.1-2018 & J&@ b1 A Qi B 50 56 1 #45: iK
6 T 3 ) R 0 A 8 BE (Bt I 2 A B R R
BOFE) , B dn s FE s R Lk 2.

F2 RN, AERFEMERNBEHBELT,
16MnCrS5 FAEL b1 Ve H) 2 BE FAE BEAFLEAH M, R
JFHI Minitab {422 ] 358 56 59 1) ¥4 20 180 BE 0 P L A
LRk AT S AR 4 R, B R R 25 G iR
ZHIE 4T R = Sq =85. 5% , 1 BA [8] ) 4 10 5 B4
WA BER . RS ) SRR R 2E G BARE
4y R -Sq (adj) =83.4% , R -Sq (adj) 5 R - Sq
R, W ENHEE R AT 5, R - Sq (adj) >70% UESE
TR 11 ¥4 00 0 1B AN PR B A AE A O, iR
HET 6] 575 3% (B HBW = 110. 9 +80. 92 x ¥ #13
BE/(C -+ s ") A R KL b1 0 B 220 ~ 250HBW
SRR HIE R 1.35 ~1.72 C/s, % B FRIE
FER +2HBW 89{m2= , BEH il B % 222 ~ 248HBW
Bl kR B 1.37 ~1.69 C/s,

2.3 HRJHBKTE
2.3.1 LR R KIREE
2 F73R KR BE R B[] 2 $A Ak B ) B Kt S

260

S 2.83842
R-Sq 85.5%
_ 250 R-Sq(adj)  83.4%
E °
= 240+ Y
=
230
& L )
- )
=
# 20t
A0 1.40 1.45 1.50 1.55 1.60
WHEET - s7)

B4 IR HERE BT R ¥ A R AL AE B A Hh 2k

Fig.4 Regression curve of cooling rate and hot rolling hardness
of experimental steel bars
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Table 3 Experimental steel bar annealing temperature and hardness results after annealing

g B AR B Ak Rl B K L (HBW) 3B ok B ok i 1
Bl =t BE/C HE (HBW) 1 2 3 H{E (HBW) [ ( HBW)
1 600 235 215 218 213 215 20
2 610 235 207 205 209 207 28
3 620 235 200 198 195 198 37
4 630 235 190 189 187 189 46
5 640 235 182 178 179 180 55
6 650 235 171 176 172 173 62
7 660 235 169 165 167 167 68
8 670 235 163 158 160 160 75
2R T I PR R = 3B R T (] — IE oK R
1B B P IR H B W =-456.1+0.795 2 x 1B kiR BE/C .
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Fig.5 Regression curve of annealing temperature and hardness
drop of tested steel bars
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