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Feasibility Analysis of Creep Feed Grinding Gear Steel

LUAN Xiaosheng, JIANG Feng, YAN Lan

(Institute of Manufacturing Engineering, Huaqiao University, Xiamen 361021, China)

Abstract; In this paper creep feed grinding experiment of gear steel 40CrNiMo was conducted under variable
grinding depths and feed speeds, and constant metal removal rates. Grinding force ratio and specific grinding
energy have been calculated to analyze the machinability of gear steel during creep feed grinding process. Sur-
face integrity, including surface roughness, micro-hardness and residual stress, has been investigated to study
the feasibility of creep feed grinding gear steel. The results reveal that the grinding surface quality is acceptable
with high material removal rate and working efficiency, so the creep feed grinding process is an excellent choice
to remove the machining allowance rapidly. However, it is not suitable for the final precision machining of gear
due to large residual stress from high temperature grinding.
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1.1 REEH

%5 0 40CrNiMo , Pk 35 8 37 oy HRC52-57 , HAk 2% 4y C,Si, Mn,Cr, Mo, Fe [ 5t & 43 5057 5
g 0.35%~0.45%,0.15% ~0. 40%,0.40% ~0.70%,1. 00% ~1.50%,0. 50% ~0. 80 % , fx &. i %
4 40CrNiMo [HLHLIE 0. h7 2 000 MPa, i lR#E B 6, K7 1 800 MPa, I U 45 R o S 35 %6, #fp A it
E Jy 206 MPa, A H v o4 0. 25~0. 30. -1 % B3R EE R 5F 2 30 mm X 15 mm X 10 mm. HH,10 mm H
WP 8 BE 7 1], 30 mm Ry TAFHE4S U7 1], 15 mm Sy J IR B Oy 1)

F5 il 1L 35 R ] BLOHM-Planomat HP408 7 = OK; %5 °F- 187 A %) 5 JK (8 [ Schleifring 24 &]). HLK
RN 24.5 kW, EHIFEH K 0~8 000 r « m ' (TEH M #HD) , e K5 (H R X T B X L) N
400 mm X80 mm X 127 mm, B | 17 F25 800 mm X 400 mm, T {45 25 3 J& 19 7] I8 38 F 24 30 ~40 000
mm * min .
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Winterthur 2 &) g1 3 3F &« HL A 50K 25 L 5006 R
R TS HLE T AL @
ok SR |

F A 52 Br ik 30 2 80, R FE M R & & O 10 000
Hz, 5 0 T A 15 5 ¥ S BE8UR #5768 A PC L,
FIH DEVE R4 WL FE 5% B ) 7 i 5 i) J
PR, a1 s, |
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EAEERK T2 5% ;mg@ 1 i 5. 3 1 Fig. 1 Principle diagram of grinding force measurement
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Tab.1 Creep feed grinding parameters

TR il

Kistler {1 /4%

TR |

TEH%E @p.p /mm @y /Mm Jf/mm + min™! u/mes !
1 0.01 —0.5 10 000 35
2 0.10 —0.5 1 000 35
3 1.00 —0.5 100 35
2 FERE55H

2.1 ZHARENEHE S EH S0 EH b A

% it 45 R X L 30 1 B 11 ) (B S L 2 Ca) B . B 2 Q) T - FE 45 4 TR R R R AR R L Bl B
IR B P 14 B ) g 38 R R a4 R B X G Y B I g L (F, /F D) FES I ERE (LD L Al 2(b) L 2(0)
FEs. B 2(h) o 2Ce) AT 75 55 4 Ja 2B R A5 AT B A TS T O R A 15 s B I L U0 S S I LG R
AR T B, G2 8 RS I B R T LA RS 1 T R ﬁkﬁﬁ SO B 1) 7 5 ) 7 L S ) LE fig
T XE LA UE BH 22 3F 25 R BES 11 T 20 nl A7 M 30 5 ) 88 1) 9 T oG et R A 7 40
2.2 REMARE

KA FOET WAL EE ZYGO A D JE 47 RRE B I i, 43590 D & AN R S 1) T2 4 FA3 8 e m T
FEU L HORE T ARy 3,09 mm X1, 42 mm. HH,3. 09 mm S TAF#EZJ5 1], 1. 42 mm 048 58 B J7 . )
Bi 10 A% s A VST, 2@ HT BE AT T 3 3R RS 1] 23 BE 0 1.1 e, 3 T 000 6 3R 10 ) 43 B
4 0.001 nm,ﬁiicinjziAFﬁ 10%.

ERBR EEHIREE N 0. 01 mm, TF#FZ5 3 By 10 000 mm « min ', 75 21 (1Y 5 1] 3¢ 1 MRS 2 R,
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Fig. 2 Grinding force, grinding force ratio and specific grind energy

of creep feed deep grinding experiments
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Fig. 6 Influence of depth of grinding on residual stress

in feed direction and grinding width direction
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