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Experimental Study on Grinding 4032 Aluminum
Alloy With Brazed Diamond Wheel
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Abstract; An investigation was carried out to assess the characteristics of grinding 4032 aluminum alloy
(AA4032) with a brazed diamond wheel under different grinding parameters. The results indicate that the
grinding forces and ground surface roughness increase with the increase of depth of cut and feed rate, and de-
crease with the increase of grinding speed. The normal grinding force has a good linear proportion to the tan-
gential grinding force. and their ratio is about 2. 6. During grinding, the AA4032 is mainly removed in ductile
mode. The ground surface has such characteristics as smooth area, scratches, smeared material, white precipi-
tated particles and holes. The ground surface quality is promoted significantly with the increase of the grinding
speed. The specific grinding energy decreases with the increase of the cutting thickness of single grinding grain
(hemax ). With an identical value of A, ..., high speed grinding is beneficial to reduce the grinding energy con-
sumption.
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Fig. 1 Grinding wheel and distribution of abrasive particles Fig. 2 Schematic diagram of grinding test
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Fig. 3 Influence of peripheral wheel speed on grinding forces
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Fig. 4 Influence of depth of cut on grinding forces
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Fig.5 Influence of feed rate on grinding forces
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Fig. 6 Regression analysis of grinding force and grinding parameters

http: / www, hdxb. hqu. edu. cn



4 A R e Al CA R B 2R O 2018 4F

B2 1) 4 (2) 045 50 M A0 < 0 2 X1 1 0 16 5 15 3 ) B O 2 5045 RO o 170 5 190 0 1
T 3 24 T3 B 00 5 T MR 5 A Rk ) S 1 160 5 01 S T B IS £ 57
A2 M) . DI 75 o e oo IO ) 4 R B 5 A 55 1R 0 B 4
B A AR I TR T AR RS WL b e o
R 9 5 2 | B .
2.2 FEHIA A .

61 5 00 S 00 L P/ F GBI TG TR e 2
2 T BRI R 0 8 M L B I ) L, RSBl 2 100
BOF BOBE) Jy H L P 7 R, sl 7 AT AR A e g “
] 1500 155 ) ) 2 6 1 B I 1 4 e 6 R L AR (I g
Ny 2. 6. 3B 5T A WA R R 1 D 85 L KU 4 A R
FODE 5 0 T e A 6. TR UL K BT AR 4 I D G i E)

AAL032 55454 S VERE N AR R I T 2 AT A7 9. ?7*@ﬁﬂﬁﬁmﬁﬁww
2.3 i%ﬁ}g*ﬁEF f’JF%E l’=]"J j] F li_:f Grlnd%ni.force ratlotunder
1iTerent rindin arameters
BT BB R I S H 3 16 0B 0 7 % 7 24 400 ) S I grname p

ENRP
fo=F./(C.bl), fio=F/C.bl). (3
A CLO A PRI - C.= .y B0, 75.C B B A B RLREIE 5o 8 36+ mm 51,
RIS R L= a, - e BRI T b RIS
BRI B SEIE e P05 U560 £ 95109 0 90 K D 5

— 3 Uw [
Freams = \/Catan 0 v.Nd, (4)

D) -0 Sy R T 1, BUE R 60°.

B RLT  BE ) ) S e R AR AR TE VI IR EE A DG &R L WL 8 . fh Bl 8 Wl B X IR A7 7E R AT
AIZRPE G R B Do F 3 DR s BRI RE ST T B 11 3 C s SO BRI R BB Ry 120 mo» s " B Y B 1 )
BB /NF RN 30 mo« s I BEHI 7. B O T B BD AR 14 75 i o B A S R I 1 e L B e b R
20 T B S — AR T R i

05 0.25
04 | 0.20
| ]
03 | 0.15
Z z N
= 02 | s = 0.10 " v=30ms™
_ * v=60 mes™!
s 1
. v v=90 m.s”
L 0.05 s
01 ° A y=120 ms!
s A“ AL
0 : : ; 0 .
0 0.5 1.0 1.5 2.0 25 30 0 0.5 1.0 1.5 2.0 2.5 3.0
he, max/HM e, max/Hm
(a) 343 i B I Ay (b) -4 ) B 11

B8 HIURE R T 24 5 W ) 5 g KR AR TE V) ) JEE B 1 G &R
Fig. 8 Relationship between average grinding forces of
single abrasive grain and maximum undeformed chip thickness
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Fig. 10 Workpiece surface topography
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