¥4 £1H AR
201847 H SURFACE TECHNOLOGY - 21 -

MRS RIEEERHERNTZH

RIFA, BBE', BiRE", PEE’
(18RS MRS E L2320, /) 410082; 2. MK SEZREERAT, /) 410202)

¥

 E: B8 MrBeeFIVIREARAE T L P EEAMIIBERRFF M, Fik RN RAD LT
3t 6061 4864 BAT T B T, AR IESGRIGAT R T BAHEE . R IR AP &ak E e T
FOE A E A R R, X PRI LA T 7 Rt AT L, TR AR R R R,
1R @R T HFANF T e TG R @k E, Bt R n A A T R R R T AhE, Sl
SR EASRMFRT R T LA, SR ARG 16 WBEH T ELHP, THRFRKA DAL E
# 44.87 nm, RKXFHREA 0329 g/min, SR EIEE R KO E T ABEAEE, ¥w B LA
ik M ERER AR RO BT AWEIRE, FwR g, 23s00L, REIEA
Ay B 6007, #ik 2000 r/min, PHIEE 0.04 mm, #2443 F 20 mm/min, 23 R R R B AV S
BATRetBETROMIEABRE, THRILARE, ¥ A& 2 EAEE, AmRHaE,
EEER. A, sS4 EH| ER L, R E; LAemik; EnFE

FESES: TGS XHiFRiIREE: A  XEHS: 1001-3660(2018)07-0021-07

DOI: 10.16490/j.cnki.issn.1001-3660.2018.07.004

Mirror Grinding Process for Aluminum Alloy Using Elastic Grinding Wheel
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ABSTRACT: The work aims to solve the problem of low polishing efficiency in traditional polishing process for aluminum al-
loy mobile phone shell. Grinding process for 6061 aluminum alloy was studied by using polyurethane elastic grinding wheel.
Orthogonal test was performed to study the influences of abrasive particle size, feed speed, cutting depth and grinding wheel li-
near speed on surface roughness and material removal rate. Turning line approach was used for processing in the test, which
could reduce the influence of uneven abrasive distribution. Roughness of machined surface was measured with a white light in-
terferometer, and removal rate was obtained by calculating mass change of the workpiece in unit time. Optimal process parame-
ters were obtained based upon comprehensive optimization of the results. In the selected 16 grinding parameters, the minimum
obtainable surface roughness Ra was 44.87 nm, and the maximum removal rate was 0.329 g/min. The most important factor af-
fecting surface roughness was abrasive particle size, and the minimum factor was feed rate. As for the material removal rate, the

most important factor was cutting depth, the least was feed rate. After comprehensive optimization, the optimal combination of
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process parameters was: grinding wheel as 600”, speed as 2000 r/min, cutting depth as 0.04 mm, and feed rate as 20 mm/min.

The application of polyurethane elastic grinding wheel to aluminum alloy grinding can improve surface quality, simplify tech-

nological process, save material preparation, installation & adjustment time, and further improve efficiency.

KEY WORDS: elastic grinding wheel; aluminum alloy grinding; orthogonal experiment; surface roughness; comprehensive op-

timization; removal rate
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Fig.1 Machining process of elastic grinding wheel

R AR A R AR RN S, BAT LA R AR
(1) SEFFHEA M, BN 5 T
R, Z 5B E L, I TR8CRE . (2)
WA Z AIAFAE AL, PR HEBR TS, ke A
SIE KRR, AR R B TAE . (3) I TR
e, B I — U BV RT A B ST I O T H 22 U I Y
BOR o (4) B A BRI 7 O 3 32 2O Bl S A
BT 7 A L IE

AR SO A [ MUAR 1) 5 0 AL Sk A (PUD)
Wi, 2 AR T ES BT ERINIGE . BRI
gk B 2 Bs .



Farks BT

FEARANAE O AR B o

S 4 B I T LT .

Spindle

Elastic
grinding
wheel

Turning whee

Workbench

AN

AUSS

P2 Pk A B e

Fig.2 Elastic wheel grinding test device

2 WMEFHMTTE

21

K 6061 G aVERIRB AR, AR
25 mmx15 mmx60 mm, 6061 #1548 Al-Mg-Si &2 &
&, AR, B R R, £
1 AL A &0 1 # RS EL

®1 6061 SAEENFLEAMRE
Tab.1 Mechanical properties of 6061 aluminum alloy
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Tab.2 Process parameters for test

Value

60 mmx25 mmX15 mm

Parameter

Workpiece size
100 mm*20 mmx15 mm
120", 320", 600", 2000”
500, 1000, 1500, 2000
0.01. 0.02, 0.03. 0.04
20, 40. 60. 80
Repeat

Grinding wheel specification
Abrasive particle size O
Spindle speed n/(r-min~")

Cutting depth a,/mm
Feed rate f/((mm-s™")
grinding manners

Cooling method Oil cooling

Fatigue Tensile Yield Hard . T
strength strength strength (a ;{Ee)ss Elor;g/atlon *3 EXXWERES
o '/MPa opy/MPa o/MPa 0 Tab.3 Table of orthogonal experiment factors
62.1 124 55.2 95 25.0 Abrasive Spindle Cutting Feed rate Srgrfal:e Removal
No. particle speedn/ depth f/(mm- nléfs_ rate
size O (rmin") @y/mm min7") Ra/om  &/Min
A
2.2 ﬁtgﬂﬁ?{; 1 120 500 0.01 20 177.49 0.05
FESRIHT , Jefl ] 6007 P % b 5e X S 2 R s v 0 2 120 1000  0.02 40 1735 0.147
AT R, BRI, PR 500 r/min, YIRS 3120 1500 0.03 60 1907  0.084
0.01 mm, FE&ZET 10 K, BEEWIRIMNABsh /N T 4 120 2000  0.04 80 19559 0.325
0.02 mm, 5 320 500 0.02 60 165.11 0.035
AR IV E TR TR B T BB A 6 320 1000  0.01 80 13233 0.017
REMPERN AT T LTI R e EIGR 7 320 1500 0.04 20 12246 0329
WItE, SSEUSHIERRIE LAE SR, 8 320 2000 003 40 11928 0112
RIMELGE TV, (A 5/ “Rree” som, 9 600 500 003 80 9841 0.081
FEFIATAE TVRE , 1 AT EOREE D B R 51%E 10 600 1000 0.04 60 9539 0234
T R R RGO, ARRE W D FE 1L 600 1500 001 40 8453 009
&l 3 . 12 600 2000 0.02 20 73.92  0.038
RIS IHRLERY 25 mmx60 mm AT T, Ht 13 2000 500 0.04 40 48.93 0.18
25 mm J7 AT UL ARSI SR IE Aep syl 14 2000 1000 0.09 20 T3 12 0063
BRI LMIE V, AT fRUSHIRIE ap a5 15 2000 1500002 800 5369002
16 2000 2000 0.01 60 52.84 0.002

HlJ ARk 2 T A ARDRL 25 BRI . RS IR T
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Fig.4 3D profile morphology of typical workpiece surface
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Fig.5 Workpiece surface contrast before and after machining
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Fig.6 Influence of abrasive size Q on surface roughness
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Fig.7 Influence of feed rate f on surface roughness
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Fig.10 Influence of abrasive size Q on material removal rate
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Fig.12 Influence of spindle speed n on material removal rate
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Tab.4 Orthogonal range analysis of surface

roughness nm
Level /;2;28011\; ¢ Speed Cutting  Feed rate
eve
size (A) (B) depth (¢) (D)
1 737.28 489.94 447.19 446.99
2 539.18 474.34 466.22 430.23
3 352.25 451.38 481.51 504.04
4 228.58 441.63 462.37 480.02
Max-min 157175 12,0775 858  18.4525

difference R;

R5 MBEBREHEZRES

Tab.5 Orthogonal range analysis of material

removal rate g/min
Level l;zizscll\; ¢ Speed Cutting  Feed rate
eve
size (A) (B) depth (¢) (D)
1 0.606 0.346 0.159 0.48
2 0.493 0.461 0.24 0.529
3 0.443 0.523 0.34 0.355
4 0.265 0.477 0.778 0.443
Max-min
difference R, 0.08525 0.04425 0.15475 0.0435
4 ZEMK
A 3TN LA, i (B) Mty

B (D) X 2 HORRE B2 AR R 25 BR AR A2 i #a ]
A G B4D1, MIEEPRLEE (A) FIVTHITREE (C)
AP SRR G 2 e g N

FE AR E T 2B HE i K1 X A R R T MRS

HFAESSE

Cri =(R,,—R)/R, (1)

Aob: RONIEE L ZSHAE i KV TR LR
FLBEIE : R A1 R; 4351 % 12280004 7K 7 R 1Y i
R TR JBE FI R TALRE RERR 22 0 C s BOR R T RE
T EBHAE i KT R A3 THIRELRE B2 1 522 i) e
K, BRI AR IR RS 8N . iRE (1) Ak
4 R EELRLE (A) MIVTHIRE (C) fEA KT
Xof AR TS B2 A2 e 38, 03k 6 T .

*6 A. CEEXIFREHEREERIZE
Tab.6 Influence ratio of factor A and C on
surface roughness

Abrasive particle Cutting depth

Level size (A) (C)
1 0 1
2 0.389 0.446
3 0.757 0
4 1 0.558
FE AGE LS EUE i K X RER 2 bR R 1) 52
Wzﬁ
=(R-R,,)/R, (2)
T*.Rﬁ? FE L ESHAE i KF T I REEBR

Zt Runin M1 R; 73 5 0% T 280U 7K R B S/ DA
BHEBRARFI R LB R 2 . Coy ORFRIRE T Z
ZHRAE i KF T XA R R R AR R R R, AT
ARERE L BRI (2) MR 5 TR
JECA) MPIHITREE (C) 7EAA AT MR Bk
REPEMR, WR T iR,

R7 A CEEXNHHEBRIENIME

Tab.7 Influence ratio of factor A and C on
material removal rate

Abrasive particle size Cutting depth

Level (A) (C)
1 1 0
2 0.669 0.131
3 0.522 0.292
4 0 1

FE AR T ASHBE i KT X T AR i bR B
R R R MR CoN

C, =Cp, +Cy,; (3)

C R RIRZ T ESEAE i KT X T AR ok
B IR L L BRI LA A R R B R, e, BEmT
ARAFRAR I T AR a0 EURE B, o ] DAARAS 88 =0 (R 44 Ak
B, MR (3) XF3& 6 fFk 7 KA, AR
K (A) FIEIHNRE (C) FE&/KFF X To&m
FEBE B FAD RN S BRFB R Z5 G 2, N3k 8 R .

£8 A CEZNEATME

Tab.8 Overall influence ratio of factor A and C

Abrasive particle size Cutting depth

Level (A) (C)
1 1 1
2 1.058 0.577
3 1.279 0.292
4 1 1.558
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