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Abstract: Ultrasonic vibration assisted grinding and conventional grinding without ultrasonic vibration were
conducted on GCrl5 bearing steel, and then the grinding surface residual stresses were measured. The effects of
ultrasonic vibration as well as grinding depth (5—30 um) and linear speed of grinding wheel (2—12 m * s™!) on the
surface residual stress were studied. The results show that the residual compressive stresses were generated on the
surfaces grinded by the two methods. The surface residual compressive stress obtained by the ultrasonic vibration
assisted grinding was relatively high. With increasing feed depth or decreasing linear speed of grinding wheel, the
surface residual compressive stresses by the two methods both generally increased. With increasing linear speed of
grinding wheel, the difference value between the surface residual compressive stresses with and without ultrasonic
vibration was reduced, indicating that the improvement effect of the ultrasonic vibration on the surface residual

compressive stress was weakened.
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Fig.1 Ultrasonic vibration assisted grinding setup
Vi W) 3k 56 45 RIS L IXRD B #5 X ) o gk
AN T3 43 A A kB 1 % T R 4 I 7 L AE A T 2 T
SRR A i N 3 o R I T A [ D RV B
{ELAE A e 2 45 2R

2 KBRER5iE

2.1 HEREMNREHR RN DB

FT I 2 AT G 8 75 il P 4R 3 i T
JE AR 1A 2 T AR A L ) 4 2 TR R ) . LBk A T R
R B 20 TR R A 1 G O 5 P iR s A B
0 T U 1) 2 T B A TS L L 3K 6 S I
A9 10~50 MPa,

-180, _
—200} E’J‘gﬁé’%%fﬁ =3
2901 m-s o IR
£ _ouol B H)
E 240
S -260}
5—280-
X =300t
ﬁ:(—320»
-340}
S0l
5 10 15 20 25 30
HEZE VR B /pm
B2 EBFRDNBHEHMEEENEAERODRRN K
HARENTLML

Fig.2 Surface residual stress vs feed depth curves of specimens
after ultrasonic vibration assisted grinding and conventional

grinding
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Fig.3 Surface residual stress vs linear speed of grinding wheel
curves of specimens after ultrasonic vibration assisted

grinding and conventional grinding

B A 0 e 2 3 38 A 1 O B ) g ks o B )
W2 5 B WY IR i1 22 5 BOE iU Wi AR
RO, R LB RGO T 0 3R T AR A
JE N g 5 B U0 o A T S ) RO T A B
RALN TR G Ko, oAb b e 2 5 B2 i 1
KGR T BRI A A 2 0 A 9 5 A7 1 1]
Il /D T B IR Sl 75 A B0 B R R T A 3R T R i vk
B, BEAR T H B A IR 3h b i ROW £ R R IR AR R
T35 [ b e 2 3 32 %) 498 O 1) 5 1 7 AR 3 )

52

VB DI H) A0 3 114 5 ) e L S SO KL Y B I AN
BT T E AR . L B AR L
F09 39 DR 7 iR Bl o 3 T B A T I g ) R s A ek
5553+ GO0 P IR 80 T U 2 TR R A% TR 3 ) 22 (LBl S

3 & i

(1) 887 i o0y i Bl S ) o R A it o 7 75 9 3
o578 S 00 TR L GCr15 il 2R 4 o R B 15 1) 2 1T 4
TV T % A FE 87 7+ LG 6 74 4 B i 2% 1 B A
AR P E N

(2) B A& 3F 25 O B2 1 15 R B ab 48 2 3 2 1) U8
JIN o T F oy =S I N TS R 2R TR AR AR R N T B A
3 K s Bl A 0 5 4 o B i 1S K it hn e A i
Bl I IS 3R 1 AR A Fe R T 22 (B /) » 158 B S iR 3
st 2% T 5% 4 F I8 7 059 422 25 14 A5
5%t

(1] LM, RV R. B HI AR AN = A ML B 5e L) ). W /R L
K24, 1989, 21(3) ¢ 51-60.

[2] GUO B, ZHAO Q L. Ultrasonic vibration assisted grinding of
hard and brittle linear micro-structured surfaces[ J]. Precision
Engineering, 2017, 48:98-106.

[3] UHLMANN E, SPUR G. Surface formation in creep feed
grinding of advanced ceramics with and without ultrasonic
assistance[ J]. CIRP Annals, 1998, 47(1):249-252.

L4l X WIR. 0 503 0 7 Al I ) 0 K 4 b 5 Pl 3 T/ TP 3K T i
PIHLE T D], MR, WREL TR, 2010.

(5] ek, BRI, M. 2B B H) 99 oK SR P 6 3 T AR A 1L
FWFEL]]. BT, 2010, 31(5) . 636-640.

L6] WhaE. 7k, £ihZ, 5. 85 H BS99k ZrO, B & 1Y
FM AR I T]. MU TR B AL, 2014, 38(2): 90-92.

[7] ZAHEDI A, TAWAKOLI T, AKBARI J. Energy aspects and
workpiece surface characteristics in  ultrasonic-assisted
cylindrical grinding of alumina-zirconia ceramics [ J .
International Journal of Machine Tools and Manufacture,
2015, 90: 16-28.

(8] skarmi, B3, T FHE. 94K S AH My e 08 75 4R 5 F- i 5 ) 3
WX TS (1], RG-S RS R T, 2007(3) : 76-79.

[9] CHEN H F., TANG]J Y, SHAO W, et al. An investigation of
surface roughness in ultrasonic assisted dry grinding of
12Cr2Ni4A  with large diameter grinding wheel [ J 1.

Journal of  Precision Engineering and
Manufacturing, 2018, 19(6): 929-936.

(10] T ENE, JRSIA, R, 5. 5 8 ) 32 0 5k A 0 ) T2 505

L= 5501, PR 20 K22 i, 2017, 52(3): 612-617.

International



