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Effect of Sulphide on Cutting Characteristics of Sulphur Bearing
Gear Steel 20CrMnTiH
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Abstract The cutting characteristics of common gear steel 20CrMnTiH (0.006% S) and sulphur bearing gear steel
20CtMnTi (0.031%S) with different cutting speed (200 ~230 m/min) and cutting depth (0.5 ~2 mm) have been tested
and researched. Results show that with increasing cutiing rate, the wear of tool increases, with cutting speed 200 m/min
the service life of 0. 031% S steel is 2. 8 fold as long as that of 0. 006% S steel and with cutting speed 230 m/min the serv-
ice life of 0. 031% S steel is 2. 6 fold as long as that of 0. 006% S steel; with increasing cutting depth the cutting force in-
creases, but with definite cutting depth the cutting force of 0. 031% S steel is lower than that of common 0. 006% S steel ;
As there are <6 pm MnS inclusions in 0. 031% S steel, the chips are easily broken, and the manganese sulphide is able to

clad Al, O, spinel inclusions led to decrease of tool wear and increase of cutting characteristics of steel products.
Material Index Sulphur, Gear Steel 20CrMnTiH, Cutting Characteristics

i N FRERE AL A R RE T R IR 2
W), £ (0 A PAME I, B AR B S SR PR R B 1, 7
BBl FEL ]t AR A A, WA IR EE IR, —
2B & BRI RUKF . AR s i &
B, A L] A A U e L AR ST S 4
FEEREN AL IR AU e 20CrMnTiH 15 52 40
AT T UIHIPEREXT bL g, HR 1T wil Ak 4 X H DD
BERE I
1 Rt E
[ w2 S

FKHI 50 v H gl -LF EHR-VD B8 B <-iE -
FLA RO i AR R AR 7 i B AR N L ) 20CeMnTiH
WHSH , 16353 19 Nol 20CrMnTiH ( 5 4 & 0. 006% )
F0 No2 & #7AY 20CrMnTiH (5 & & 0.031% ) 5 4 4N
@130 mm FLAF HBORE, il 00 R 3 R, B B
FERE2E R s N 3R 1 TR . R 50 ¥ 4 O JC 9
C6140 %K . T B B i 5i I Kistler9257B zh 75 J

10,05 T B R YT14 R & & 01 Je S FT 5% 467 51 R
] HFEMBESHNER2 Fir.
1.2 AR

HR4E SCER (4,5 1B iR T &

(W JTEESIRE. BT EERRERN Vb =
0.15 mm, FEANHEHYIHI W &M T, #4558 =0.2
mm/t, VIHITRE a, =1 mm, BEEYIHEE v, =200,

®1 KENAOUFERS/ %

Table 1 Chemical composition of test steel / %

R C Si Mn P S Cr Ti Al
Nol 0.21 0.21 1.03 0.017 0.006 1.17 0.062 0.023
No2 0.21 0.23 1.07 0.016 0.031 1.22 0.065 0.028
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Table 2 Main geometric parameters of test cutting tool
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Fig.2 Comparison between T-V curves of test tools cutting Nol

(0.006%S) gear steel and No2 (0.031%S) gear steel
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Fig.3 Comparison between chips of cutting Nol (0.006% S) (a) and No2 (0.031% )
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Table 3 Distribution of inclusion in 0.031% S gear steel
LF, VD liquid and rolled products

W Bt/ (4 - mm"?)
HEEREE/ mm oF o SLHf
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Fig.4 Cutting forces for cutting Nol (0.006%3S) gear steel (a) and No2 (0.031%S)
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