55 43 B35 5 10 W g fl %K Vol. 43, No. 5
2022 4 10 A IRON STEEL VANADIUM TITANIUM October 2022

X YICr13 S 18I A 5N iR L4
MR TR

% BB ATERP, AR, AR WAL, Al

(1. B RRL A 5 TR Be ST R BE B AR o, 48 TR v i DR IR A6 G S ] o R X A S e, By
200444; 2. ZENAE A DU AFIR A BRETAL 2w, PUJIT VT 621000)

W E (GBS B S T 5%, Image-Pro Plus ST A F BT T RESUT Y1Cr13 ANEGH PR
BRI HEAT T % . 2555328, A9 A 0.011% H9FFET MnS Je 2% B BT T MnTe Je 2%, #2406 T fifk
Yide Zeifk, RZHHAIE S S MERR . ZiRR B A ks, FBRESsR Tii ik e 29 bAs e Re 1. M Hm
5 WAL 275 2 A OB RT 9 55.4% 4255 T 86.5%, BiAbW)iTo% i A UBRTIY 3-1 L RIS T 2-2 44, widk
YIEAS BATFHASEN T 88T . UIHINREF A, 899 A s, 2 VT E 5508 180, 360, 560 r/min i, YIH| &
Frfs C BB A 51 450 53%. 59%. 64%, H T AFVIHIRTTHAEE Ra 5350 3.407., 2.112, 4.186 pm, FR 1M 444
IS, V1N S FE C RS A 4 F BN 86%. 90%. 93%, H.T.:-4 I 3% M HLKE BE Ra 4391 2.302. 1.978.
3.220 um, I, BRI, WEAR T TR DI ERE

KR Y1Cr13 REEHR; B ik WO YINIPERE o %5
HESHES: TF76,TG142 SHRARERD: A CEHS:1004-7638(2022)05-0197-08 = fEi
DOI: 10.7513/j.issn.1004-7638.2022.05.029 FRRFE (FiRRSS) #RIREG (OSID) : m Eé
LR} a3
7/

Industrial study on modification of sulfide in Y1Cr13
free-cutting stainless steel by tellurium
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Abstract: The effect of sulfide modification by Te was analyzed and compared by means of metallo-
graphic microscopy, scanning electron microscope and Image-Pro Plus image analysis software. The
results show that MnTe inclusions precipitated around the MnS inclusions when 0.011% Te added to the
steel, resulting in the coarsening of sulfide inclusions. The morphology of most sulfides is ellipsoidal
and spindle with dispersive distribution. Te enhanced the deformation resistance ability of sulfide inclu-
sions. After adding Te to steel, the spindle percentage of sulfide inclusions increased from 55.4% to
86.5% compared to non-addition of Te. The sulfide rating decreased from 3-1 to 2-2. Thus, the sulfide
morphology and rating are significantly improved. The machining test shows that when the cutting
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speed was 180 , 360 and 560 r/min, the percentage of C-chip obtained after cutting was 53%, 59% and
64%, respectively, and the surface roughness (Ra) value of workpiece was 3.407, 2.112 and 4.186 um,
respectively. However, when the Te powder was added to the steel, the percentage of C-chip obtained

after cutting was 86%, 90% and 93%, and the surface roughness (Ra) of workpiece after cutting was
2.302, 1.978 and 3.220 pm, respectively. Therefore, the cutting property of steel was improved with Te

addition.

Key words: Y1Cr13 stainless steel, sulfides, tellurium modification, cutting performance
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Table 1 Main chemical compositions of the experimental steels %
v C Si Mn S Cr Ni Te
JirAE 0.13 0.45 1.15 0.34 17.25 0.04
T AT 0.12 0.44 1.17 0.35 17.14 0.04 0.011
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Fig.2 Metallographic photos and corresponding maps
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Table 2 Grade of type A inclusions in Y1Cr13 stainless
steel and Te modified rolled bars
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Fig.3 Metallographic photos of typical sulfides in four rolled bars at different magnifications
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Table 3 Statistics of the inclusions in the rolled bars
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Fig. 4 Aspect ratio of inclusions in the rolled bars
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Fig. 6 EDS analysis of the typical sulfides in four rolled bars
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Fig. 8 Chip morphologies of the Te-modified rolled bars at different cutting speeds
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Fig. 10 Statistical results of unmodified sample and the Te-modified chip
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Table 4 Statistics of surface roughness of the machining
steels
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