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Surface Quality of High-speed Turning 300M Ultrahigh Strength Steel
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ABSTRACT: Objective To study the influence of cutting parameters on the processed surface quality of 300M ultrahigh strength

steel. Methods Carbide tool was selected for the turning processing of 300M ultrahigh strength steel, then to study the influence of

cutting parameters on surface hardening ,residual stress and surface roughness. HXD-1000 micro-hardness measuring instrument,
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X-ray stress test system and the surface roughness measuring instrument TR240 were used for measuring and analyzing the experi-
mental process. Through single factor experiment, the primary and secondary factors affecting surface roughness were studied.
Through orthogonal experiment, with feed f, cutting speed v, tip arc radius r,, turning back @, as variables, the forecast model of
surface roughness was established. Results When the cutting parameters were turning back a,=0.2 mm, cutting speed v=60 ~ 120
m/min, feed f=0.1 ~0.25 mm/r, after machining, the Vickers hardness of 300 M steel changed in the range of 467HV ~
550HV. When the cutting speed increased from 60 m/min to 120 m/min, the surface residual compressive stress increased from
-59.13 MPa to 257.33 MPa, the subsurface residual compressive stress increased from —147.46 MPa to —-422.65 MPa, and the
deepest affected layer of workpiece materials was about 50 microns. Conclusion With increasing feeding and cutting speed, the
surface hardness decreased and the farther from the surface layer, the lower the hardness until reaching the hardness of the matrix.
The main influencing factor of surface roughness was feeding, followed by the tip arc radius and cutting speed, while the depth of
cut had the minimal influence on surface roughness. The surface roughness prediction model established in this paper passed the
experimental verification, and had very high machining accuracy.

KEY WORDS: 300M ultrahigh strength steel; surface hardening; residual stress; hardness; surface roughness; prediction model
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Fig. 2 Curves of different cutting speed along with the layer depth
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Fig.5 SEM picture of the 300M steel machined surface microstructure

2 ERRMAWMIXKRERDH

FRAYI 1 BB 5 2 TR B [ PN A0 2 3 (R 9 34
S R 2 R PN S AR A L g A Tt — TR
SR R IR A T 2R, BRI X Sk
AR AR X 300M AWHEAT I , BF 55 300M i 5
SRAAEVIE I o b F5 2 J) i UIHI R | i 4G o
Xof TAR 2T 5% A 10 7 B I 2 VR T 1) 18 R /NI 43 A
(R RZ I, BR B R M AL , 3 MIT R AR IV T ML

2.1 AR

W8 TR AT F1 R X B ERAT 5k AR A hA% <
ORI I RN, AR BN

2dsin =nA (2)

KA R X SR, 0 A, d R S ]
B

T WA ST R S5 R Z R AR O R I
DA 5 FA 20 5 T (8] BE 4B 2 G 28 FIRE Rt iy
AR AR AR . T R AR A s b T ] B

SRR AL 20 FAPBEREZ % E i 26 fA RE TSR
TN E oo PR AL SRS B K00 E 1), HE
WENTT o), 0, BITH a KRN

2
O~ 0 col

o= (3)

! 1-cot *a

2
T ,.90— 0 fan"

o, =—"’+1 “ (4)

—tan"«

o +0, .20

a=—5-arctan 2 e 243 (5)

0-<P+0-<p+90

TESEBRIMAR , AR AR 0° ~45°#E4T X B2
K, RIS X 52k 5 b i 3 1 2 2 BRI 45° 097
], W =45, WHEZTT ] o+n W] A .

E d‘P 45+11_d¢ n
= : 2 (6
Te (1+v)[sin2(45+77)—sin27;]>< d (6)

2.2 MWIRERKSH

6 AR T, 76 ) AR 1) i 2 IR
FIFRATIN J1 43 A £k, & 6a H, VI BE R 60 m/
min i, R A N 7)o -59. 13 MPa; PJH 3 B 3
KZ 100 m/min B, FE R 3 5640 e 1 7 5 Y01 B

@,n



Hast H2H

S SRR - 300M 7 oG 5 5 2% 1) o T o

Akl 3 K D) 2 T 7 Y F7 2 Wi K, 2 200 m/min i
ikF]257.33 MPa, X2 S1/E B9 45 5%, B UTHI
DXl A= B P T, DI 10800 SRR AR IR /N B LA
TER IR T 3R AP H1M 1 v =60 m/min B, 1)
HIEL BE AN AN B o 3 A BT DL SR T2 R
RN TT . FER IR, 25 U R /38, 7= A= 1)
R FR AT E N 1 N - 147. 46 MPa 3 K 3| - 422. 65
MPa, %2 R AR S U /)y, (8 7] 5 J) it
X BTN T 45 J& J2 BB 1 0 4E JR& V4 75 B 482 )
HR BRAREN M Z 3K, JRIRE 50 pm 247, T
PER R I TAS 2450

Hi 1l 6b TN, R ZFRARAR M ) A 5 6a [FFE
AR AR | A 2 Bl 2 17 ) 2 ) 2 v, AR A% R 1
FIZEARENFR AR F7  AEAR 18] 97 7 () /NI i Y
3R] 07 7 9 22 BIAR K, R THI BR AR 1] 0 J) A —-44. 60
MPa 3§ K | 58. 09 MPa, HAA Lb & 10 i J1{E/ MR £,
X AR 1] A N TR R 25 5 ), 2T 7= A ik
EUTHIIBE I E A, 8 A TS a2, B Lk
AP IER/N . A [R] DTH 3BT i N B e K
JEN JI7E-98. 76 ~ —414.20 MPa, M 1w 5 T 44
F 18 wm AL N, FR A ST E AR AR K, Ui I
FAMEAE AL e RIRE 60 pm B SR AT
WL i e I 2L S |

B7 RN R a,=0.2 mm YJHEE 0 =100
m/min AN[FIHELS EEF 76 ] FUAR ) b9 2 BR Y ik
AN S5, I 7a AT BEE FEAE £ N 0. 1
mm/t 3K 0.2 mm/r, R RN 1 — H R B AL
1o BURYIEN T3, ¥ 1 78 0 1 ARG K T b Ao 4
I 75 | RS B BR AR LN T i A3, B AT A% 1o 2 s
N ) RRIZFRA N JME T A6 N N g, i85
JE R FTWEAE, B TR, He R T (B PRI A2 500N
H AR BRI BN IE, AR ) B AR 2
JEREZ R 70 wm,

Bl 7h v FEIER Oy 1) LRl HE4G T r s,
FRAYNL M —44. 07 MPa 34K 5 316. 85 MPa, B A
VWL A ETATIEI S b N 1S SR 2 Nl DAL
A SRR T 3G S, w B U) R R (H R
INEAHARTRLE | T AR 2 5R A N ) IR

N HETCA L, FAR T T8 02 T 0 3 R A
JIFEM R CS—E R, T I sk
AN, DX U1 5 R S8 4 AR T (1) 5% el 2 IR AE
PHERY AR S, STHR[ 13 ] TPkl Tz JT 55 m, YT H|
FIBEZ 36K H ] T) e B BE DT g A 5 i AR

Fig. 6

Fig. 7 Influence of feed rate on layer depth distribution of residu-
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