2022 4 9 A
Fa43E 5 H

KN K AR (% W) Sep.

Journal of Zhengzhou University ( Engineering Science)

2022
Vol. 43

XEHS:1671-6833(2022)05-0059-06

BAZEH] TE X 18CrNiMo7-6 RN & E
T8 B R 2B 28 1Y =2 i

KRE, ABER, B, & fH, 0k
(HS M K2 BLK S 3 01 TR 2% B, il m K5 450001 )

 E. A TER I8CINIMoT-6 4MA &5 £ ¥ T ¥ A% sdm TRAL B 24820 2 69 %m0 , K A PCBN 77 A st
18CrNiMo7-6 4R “F 7 J& 57 iX AF AR 2 A W) H IR PLAS 89 2 4h b3k n WL 71 & o, B R L o AT T £
AEZEAL, SARMBRETARERZLIMALCRAETASMERRA L LAH FTHERERE In
IR HARERMBNAER, AREREAN REEN AR T HE T AAFGRAREERT — L mL
AL BRAC R v B R JE A 120~200 pum, b TERALAR E A 4.31% ~8.27%, £ RBFHHT KA 0938 X,
R RAARE R KSR R H v ERELNRR ;A a, ¥R XA RALH vhy B IR Fo BACAE B
IR HIG K o, ATIRAE A e TARACAR B R K G R SRR AL v BRI N R A R IR
W RSB RE AT BREMABH TR, ZH T LAXTRERELMALRYH k%
n.a, Bov %A% 1200 r/min 0. 15 mm, 50 mm/min B ,RAHE R ERIBRAIL R &% K ARG A AR

JERARA ® KR KAR , AR A 18CrNiMo7-6 HF A AN M S £ | T H 6 R AT A HIRIE,
K. 18CINIMo7-6 4R ; AR A A K|, T A%, m I, AAMmy

FESES: TG519.1 LRKFRERD . A

0 5

P TRV A v, Mg 2 TR 57 17 3 A 1) i 3K 1
K 70% ~90%" ", b4 b B 2 T T 8 P s A
FHar A EE N R IR T LR TR 3t
R 2 S W 2 14 AR W R SR P AR IR E T AE
T 3 7 A i TR Ak RN B A R ), O A 3% T
TE B AR BT 2 T R 2 R M AR T AR I
SeFR AR, I T RE AL B A% N ) AR T R
TR 9% 57 PE RE A A W B A D

FERUY B EI T TR A 22,
ZoH R A TAE L | SXORE 2 S BOBCR A HLES |1 m
TR 5, I HAE N T 7 b i 24 K i U
W HEEEIAE e, T RS A A i TRk R
B AF A ek el TSR A DL R BE RS R A
RN TR S DR R S A ) AR A —
Tl 9 n T2 S 43 IO VAR B A0S in T o i)
T4 Martell 28 438 T T 6 40 AIST
1053 75 HIl A 1) 5% A% B 1 09 28 4k, 48 A8 W )

il

%5 B 9. 2021-12-16; 18T H #1 :2022-03-18
HETH BRARFEELSIKATHE (U1804254)

doi:10. 13705/j. issn. 1671-6833. 2022. 05. 004

7 ) 25 2 I ) 2 17 R . 7 (8 08 T 85 HI 5 Kundrak
A5OSR T A R S ) 4 TR RLRE BE A
Tt T 20 1 35 R ERLARE J3E (B 25 S AN R 7E — S 1
RS R B0 TR R A T T Rk
ACAE O A 5 VA J2 ) L 42CrMo B 4 45 4
HEAT ZEHIN T, 48 B 2 ) S A D i T AR
TATAFLURE i RT3 1 B A6 2 389 K5 Schubnmell 261 &
PR R T AR fin TR Ak 2 36 o 95

18CrNiMo7-6 F A R 7 #E 1 — Fof {0 J52 3K THT &
B, 0B TR T KA B T 25 5, A e 2 1 A R i
M B PEAT  H T IR AR Y T2 e Re R T
BB KRR AE (AN B T ML) S 2 A Y
R DL 18CrNiMo7-6 84 IR AF: T Jife % 25 fth 9 95 ik
BER G BT T B I T2 2R RLRE B 5 S0Py
] SRR 95 74540 I 52 T, 38 I 17 % e o T A
Al a2 2 1l = A SR PR AR TR, LA R G i, T DA B
LE 07 2 ) R E A T RELUE O A BB R R
WAL= S B SR

H i, %t 18CrNiMo7-6 40 %% 97 i34 £ (14 18 K

YEF B AT IR (1974— ) 2, i I IE N B R 2 ) 08, 1, 20 I e 0 9 76 36 B0 R AFORS 85 m L B2 A

%%, E-mail ; zhangyinxia@ zzu. edu. cn,



60 B R A s R (TSR )

2022 4

BT T 2022 g BE 0 A T, ko G A 25 4 1) A R G BF
UM B D D b U F5E 2R B, 18CrNiMo7-6
BT S EH T2 5] A =600 ~ =750 MPa [
W B A% R OB Jy, % M RE BE PTG 0. 174 ~
0.253 pm, G SEIM LA 4B H Y, ASCRH
T PCBN JJ H %} 18CrNiMo7-6 V&A% 4K I <} 1 ¢ 55
BREHEAT T 2CRE 2 A2 W)l P R R R T
EHNEL 0 LTI o, FIELA TR o X R 9K B
F18 B8 285 25 ) o T £ A0 A 08 2 2R 5 i) SRy S B
Az 7 v 57 R DL AR I 2 i 4R it =
FARIE .

R36

1 REHMBEHE

1.1 REHBSK4E

BN 18CeNiMo7-6 5 i 54 #4 i 1) s =1 JE ik
B EL 1 R T2 2 35 ) T SR S
PO feJ5 T RS A H PG B % 3 1H A
40 HRC iy, e b B T2 1880 °C B 8%, 650 °C
eI ] K, 835 C K, T 60 °C Y, 140 C K
LK 5 24l 2 4w LR AL R A6 I AR % T e
958 HRC A4y, HB W ZEE 2R 0.7 mm, #
Ab B 5 R R I T AN A 0.3 mm,

$4+0.02

P
— O] woi5 [aB][Q] w015 [aB]

90°

B 26+0.2

BN
— 52

¢7,000 0.02

\ GB/T145—2001
2-B1.6/5 5

1 F3BESXEE(mm)

Figure 1 Diagram of funnel fatigue specimen( mm)
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Table 1 Chemical composition of

18CrNiMo7-6 material

TCRAN BN % || TTRAFR B R %
C 0.15~0.21 Cr 1.50~1.80
Si 0.15~0. 40 Ni 1.40~1.70
Mn 0.60~0. 90 Mo 0.25~0.35
P <0.02 Fe <96. 00

% 2 18CrNiMo7-6 1= M8k
Table 2 Mechanical properties of 18CrNiMo7-6

A BURLREE  JERARE O ZERR g R
. R,/MPa  ¢/MPa 5/% v/%

RIME 1220 1016 14.0 68

PR = 800 = 1080 =8 = 30

1.2 REWEEE5&H

TE CAK4085 ¥ 4 IR b A7 245 42 )ik 565
FH X DIHI =L, JT R H PCBN J) 7, 52
BN-H10 VNGA160412-2S, E i /i~ 93°, ik 5
FEMFR TAMESEEMNTZE S 8N
18CrNiMo7-6 & fi B 9% 57 10 FF i T 6 Ak 2 B A Ak
XLZH 0 52 1), 5 B n.a, o, AL NS W
TZSHEEWNE 3 iR,

®3 BEFHREEZRKER
Table 3 Single factor test table of hard turning
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Figure 2 Influence of spindle speed

on surface hardness
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Figure 3 Influence of turning back
on the surface hardness
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Figure 4 Effect of feed rate on surface hardness

2.4 IZBHXNSHALNFTINE

K5 AT TESHCT ilte . 5 ALk
L, B EHNA R A P Z T 2 pm
AR X2 W T U S R
FFAEA i i T e IO A8 B e A O 78 R BT A A
IR TN & A HE AR S, 2R LA /N 5 [RAR L 21
XA SURAME B o 7t BB T R A A,
i 25 R 3R 2 8 B 1 B AR R | LA iR 10 4
HHLER K,

K6 ik A LA 18 6 (a) A AE 1 000
BTEEFH TZZ2% n=1 050 v/min, a,=



MK

EaE

2022 4

AR FIERBE /um

ifaction Z300 : l(IJOx

TR RIS T WX g

[ (a) E & FE (b) n=1 350 r/min, (c)n 1 050 r/mm

apOlSmm a; =0.15 mm.
v=30 mm/min g 30 mm/min

5 AEIZTTHRAERESHAR

Figure 5 Surface microstructure of samples
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Figure 6 Magnification of preferred sample metallographic structure
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Figure 7 Hardness curve and optical image of macroscopic microstructure of preferred sample
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Impact of Hard Turning Process on Surface Hardness
and Microstructure of 18CrNiMo7-6 Steel

ZHANG Yinxia, LIU Xiuwu, YUAN Shaoshuai, GAO Wei, LIU Zhihua

(School of Mechanical and Power Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: In order to explore the impact of hard turning process parameters of 18CrNiMo7-6 steel on work
hardening and metallographic structure, PCBN tool was used to hard turning of the arc section of the
18CrNiMo7-6 steel funnel-shaped fatigue sample. The spindle speed n and the turning back @ and feed rate v,
were carried out a as single factor experimental study. The surface hardness, work hardening depth of influ-
ence and microstructure of the samples under different process conditions were characterized by a microhard-
ness tester and super depth of field 3D microscopy system. The research results showed that hard turning intro-
duced a certain amount of work hardening to the arc segment of the funnel-shaped fatigue specimen, the depth
of the hardened layer was 120~200 wm, and the degree of work hardening was 4.31% ~8.27%. In the ex-
periment conditions, with the increase of n, the degree of hardening of the sample first increased and then de-
creased, and the depth of the hardened layer did not change much; with the increase of a,, the depth of the
hardened layer and the degree of hardening of the sample increased gradually; v, increased the degree of work
hardening of the sample first and then decreased, and there was no obvious rule for the depth of the hardened
layer; with the increase of the radial depth, the metallographic structure of the sample changed, and the hard-
ness gradually decreased, and turning parameters had little effect on the metallographic structure of the surface
of the sample; when n, a and v, were 1 200 r/min, 0. 15 mm and 50 mm/min, respectively, the surface of
the sample softens, and the high-carbon martensite is transformed into a lower hardness tempered troostite.
The finding of this study costed extra light on the formulation of hard turning process for 18 CrNiMo7-6 harden-
ed steel.

Keywords: 18CrNiMo7-6 steel ;hard turning; process parameters; work hardening; metallographic structure



