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Abstract: The action mechanism of triethanolamine in lapping spinel wafers using a fixed abrasive pad
was investigated,and a serial of experiments were carried out. Firstly, micro indentation experiments
were conducted to measure the hardnesses of spinel wafers soaked in triethanolamine solution and de-
ionized water. Then an X-ray photoelectron spectrometer (XPS) was employed to analyze the chemical
mechanism of triethanolamine and to research the changes of chemical composition on wafers” surface
layer with etching depth increasing. Furthermore, the softened layer thicknesses affected by
triethanolamine solution and de-ionized water were estimated. Finally, the influences of
triethanolamine solution and de-ionized water on the material removal rate and surface quality were

discussed by a lapping experiment using the fixed abrasive pad. Experimental results indicate that the
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micro hardness of surface layer becomes lower and the softened layer is formed owing to chemical

effect of triethanolamine solution on spinel wafers. The softened layer formation in triethanolamine

solution and de-ionized water is attributed to the chemical reactions of CO, and OH , and the softened

layer thickness in triethanolamine solution is 2 nm, but that in de-ionized water is less than 0. 65 nm.

However, the material removal rate in the lapping with triethanolamine solution is higher than that

with de-ionized water ,but the surface quality in the condition as mentioned above is worse than that

with de-ionized water. It concludes that the chemical influence of triethanolamine solution could

greatly enhance the material removal rates.
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Fig. 1 Analysis principle of softened layer thickness
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Tab.1 Sample surface composition at different etching time
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Etching 5 s content’% 46.91 29.8 9.59 13.33 1.36

PL Cls=285 eV N &% N fT & IE 5, &
e NIST % FEfScik[16-17 1% O= AlFOH
Al2p HILEARE N 74. 6 eV, AIFOH H Al2p B4
AHE R 74,2 eV, Mg-OH H Mgls 454 e R
1302.9 eV,MgCO; o' Mgls 454 fieh 1 303. 4
eV MR ¥ 45 & BE £ ¥E X Al2p 1 Mgls 4 I ib 3
Jo AR ENHG T RETE A I W 3 FTR .

BERRM A L X Tk R RE, B

9 000

M Al2p
0 I A
Z 6000 f [} _~aLoH
S il
= O=AI-OH| |
'z 3000 - 4 Background
a9 R
£ /] A
- s st
0 =
66 69 72 75 78 8l 84 87 90
Binding Energy/eV
(a) Al2p
21000 [y ol
- .r’\._‘l
E Mg-C-Of}
S 18000 ¢ N
B o
= Mg-OH/ | ,Meg-O
Z 15000 | gOH I e
& \f / Background
= 3
12 000 L AL AL 2t ""“«f“‘vv‘t»f\m’\—x/

1300 1304 1308 1312

Binding Energy/eV

1296

(b) Mgls
K3 Hedh Alzp Fl Mgls 430 J5 BIOG HL 7 RE 1 &
Fig. 3 Al2p and Mgls photoelectron spectrum of

sample after peak splitting

FIE AT R FE T LR A S A AR R 2K
FEFEHE U R B DV SR VB R i i 5k &
B E ALY 3 MR fEAE. SR 1 X LAl Bk
BARRAREERE T /Kb, Mg-O 50 585 )%
W CO, FIK H i OH™ B P JE i T Mg-C-O
M Mg-OH 45 ¥4 1 AU 0] fig 25 W B 7K b i
OH™ B T AFOHGX & i T MgO b i 48
1, AL O; APIPEEAY) . T MgO 7E/K
MV B T AL Os FE/K T Y% 2R H Mg-O 1Y
BT T ALO,BRMATE LB Rk hiRilE
AL RN R BT R IR £ .

Kl 4 B ot i FREIS, 210k 5 s R A A
FKE Al2p WG HEN 75. 2 eV, Mgls 454 fiE
1304, 7 eV, H IS BB X FR L1 T AL
O, " Al2p &5 A RE N 75. 3 eV Mg-O
Mgls BI45AHE N 1 304. 7 e VI i E T Al o
R IIbAEEM R ALLO, Mg JCZ 4k A5 i
S Mg-O, AIUL. 285 s ZIih 5 B8] T8 A 1) 3%
AL B T R ILEAT/NT 1 2, Ui
TR R AT BE R AR R A A BOE 2 2 R A T



1038 P e

G TR

5 23 &

12 000 | Al2p
10 000 |
8000 |
6000 | 11 AL-O,
4000 } /

2000

Intensity/(count/s)

_2000'|.11|.11| L 1 1 1 L 1 L 1
66 68 70 72 74 76 78 80 82 84 86 88 90

Binding Energy/eV

(a) Al2p
Mgls
60000 F
S 45000} /| \ MO
3 I i
230000}
o
E 15000 7 e
0 1 1 Il 1 1 1
1299 1302 1305 1308 1311 1314

Binding Energy/eV

(b) Mgls
B4 FEMZI S s 5 Al2p A1 Mgls G H FRETE K
Fig. 4  Al2p and Mgls photoelectron spectrum of

sample after etching 5s

ALO, B IRAT s 8025 B F K 6 AR & A 10 Ak 22 1
55, I8 B AR JZ AR, FL/NT 0. 65 nm.,

& 5 fifs b Al2p Fil Mgls WEE K 5Ca) s
BESh R AR Al2p M5 A REMMEL T 0.9 eV,
5 (h) 8 7R B i 3% TR SR Mgls 1 25 4 fig i
BT 1.1 eV, X &l T4 A RALE 0 ik g
M RAT 2240, R & A T ALO R Mg-O 254
5 RBFKRBIE T AR 45 G R .
3.3 ZZERERATIGREEASEWL

Bl 6 BT Ry R o0 228 dk B R 1 AR kL 2R
A A2 = CFERR 5 R R T A B E
SMARHEA Na TR N TEM CoLER., LR
W T = 2 R S = LR K AR AR RN S A
TNIGHE, HPESTTRMELENT1: 10,5
REAARBEEFRIOTR L 12 2 MR K X i
T A% = CBERGR 5 AR R BE T R LR T R i
KREZ, ZIMh10 s J5 88 80 R OT R & A T
Bam,C R M N TR MW & &A i F B, Na oo
FW AR, HhSEEIT RN EA N 3
210, I ABEITBEARAY 1 ¢ 2, 300 3% IR B O K 5
TR 20 15 s JR . BE B VB LR &
AN PR, C &R & AI7E TR I Na T &
& EAAA K ELBA NIGE, MR ITR
MEEA R 2 5, CEERMAEMRITENIL
(ERS A N A VAR NS A SN S i S N
25 s IR EE VR VRN TR M T B O AL, C
JCE S A TN R, P SRR T R 0 e H2 0k
13, X 5200 15 s J5 W45 FA I, oF— 4 i W]
TZZRARBATHMEKRZ, THERET
Mg AL O JCE 1Y% it Bl 4 20 08 B (L 20 e ]
AR 4 18 0 i 3 in . C AN G 2 Rl 25 TR B 1

09eV,
Al2 J—
12000 | P
£ 9000
3 Not etching |
= 6000 | . _~Etching 5s
= -
‘7
5 3000+
0 | I __: ,._..—I- - s - I —— ”lv-—-dP J— I I
66 69 72 75 T8 81 8§ 87 90
Binding Energy/eV
(a) Al2p
l.leV
Mgls
~ 60000
Z
£
z 45000
2
£ 30000} Notetching __~Etching 5s
a :
2 -
= 15000 + e _\ N,
1299 1302 1305 1308 1311 1314

Binding Energy/eV

(b) Mgls
Bl 5 B Al2p Al Mgls W R 725 1k
Fig.5 Al2p and Mgls photoelectron spectrum peak
Changing of sample

—=—01s
60 ¢ =Cls
_ zn L +4"\|2|J
?_\a. 30 Mels
2 40} N
3 5 Nals
'g_ 30+ e e ® | % Nis
2 20—
E b L
g IO i - : h
< 0F »=—— l u i
—10 I I 1 " I " 1 M
0 5 10 15 20 2

Etching time/s

6 R ITER & R B L

Fig. 6 Changing of sample composition with depth



44 TN G S OB AR IS A [ 25 ORI AT I T AR 1039

PN /N Na 76 2 1 & B A K 7 0~15 s
BF Mg AL O JCF 1Y 728 1k R 38 38 K, Ul W] i i T
P20 )2 R AR 7E 15~25 s B Mg, Al O JT
R AR /N, 8 B 0B T 2 o J2 B2 0 B
WOk SRR EE LN S

XTHE M T Al2p il Mgls #3647 40 1& J5 1956

TFRETE AN 7 B R FE = S BEREAE R TR
ﬁﬂﬁ%%fﬁ%j&%?7k1i¥@ﬁﬁ@*ﬁ£$kyﬁﬁm
Al ST E LAY Fn A A e Yl £ . Mg g6 R LUk
1z b SRR AR AR R AR Sy LB e AT 22
Bl BRI AR S A R A 2E R R
LLOH-F1 CO, 5 Mg JLER M Al STTRMAIEH K
F AR = TV W BT R B S OH B
THEZ  HRE SRt R T,

60000 | AP
: )
S 45000 |
g ® O=AL-OH| }
= - i
230000 |
z AI OH
L3
E 15000 /thﬁiijffund
0 1 i i 1
66 69 ?2 75 78 8l 84 8? 90
Binding Energy/eV
(a) Al2p
Mgl
~ 18000 F 27
Z ’\\/Mg C-0
2 16000 |
B MgJJHf
2 14000 - N NE(i )
o Ackaroun
= A ot _//_.'1M i pall
] 12 000 - ASAN AL AP ™
1299 1302 1305 1308 1311 1314

Binding Energy/eV

(b) Mgls
B 7 T Alzp Fl Mgls 4305 (4610 T e 1 F
Fig. 7 Al2p and Mgls photoelectron spectrum of

sample after peak splitting

K 8 FT /s R RE S Z0 ik 10 s B Al2p F1 Mgls
Sy R ML HL T RS, 2k 10 s 5, TAER)Z
Alzp BN A5 LL ALO, S 3, 33X AT B TR i

gy ALO #M 454 k2 O= AIFOH
SEKy L X W] B R A A T ALLO S5 Ry 38 b &Y
KFOH BT T O=ALFOH 45 ; it /D

8000 -

40 000

Intensity/(count/s)

30000

20000 + Background\ /Mg -OH

- Al2p

£ ) -

2 6000 [\ A0

2

S 4000 O= ALOH /|

= | Al-OH

£ 2000} Backﬂmund \ /

E P \ _.‘R_,H____‘_,_,_,._ﬂ—\ -----
0¢k

66 69 72 75 78 81 84 87 90
Binding Energy/eV

(a) Al2p
al Mg-O
/ YV
Mg-C ()

\.t._n

10000 LT —

1299 1302 1305 1 308 1311 1314
Binding Energy/eV

(b) Mgls
8 FEMZIN 10 s I Al2p Rl Mgls 430 5 A DG L
T Re TG A
Fig. 8 Al2p and Mgls photoelectron spectrum of
sample after peak splitting at etching 10 s
12000 k Al2p
E 9000
3 6000 | | Al-Ox
=
‘Z 3000 L
.|
= 0
66 69 72 75 78 81 & 87 90
Binding Energy/eV
(a) Al2p
60 000 | V&S
)
‘::‘ O
S 40000 | ~Me-0
8
=
'z 20000 ¢
=2
=
1299 1302 1305 1308 1311 1314
Binding Energy/eV
(b) Mgls
9 FEMZIM 15 s 5 Al2p fil Mgls Yo FREIE I
Fig. 9 Al2p and Mgls photoelectron spectrum of

sample at etching 15 s



1040 P e

G TR

5 23 &

B R AFOH L X AT BB AL B W BE T B 28
OH BrmEmR T AFOH Z5f sk Al-O 5Kk
F2 R BT EC Mgls BB 45 0 LA Mg-O 3, Hik
i Mg-C-O 4544 . 55D I il o0 8 Mg-OH 2544 .

ZI0h 15 s JRRA A TAERIZ Al2p 456 6E
H 75.3 eV, Mgls (W45GHEN 1 304. 8 eV, HI
T 5 W X FR L WnE 9 BIfas L i AL G E X T
R B N AL-O, , Mg JTR X T [ Ak 2 BN
h Mg-O, R W2 15 s ZI0h5 B 5] T 98§ £ 1) 3%
R 2H S SHE 30E R t A JEAR A 4,

Zlh 25 s JF AR A TR 2 Al2p 454 g
h 75.3 eV, Mgls IIZ5AREN 1 304. 8 eV, H H %
FAE T X B W&l 10 BT R, BT A AL G R ST T 1
e2E 8N AT R AlFO, , Mg JTE A T 19 4k 2% B A 477
S Mg-O, I AT UL 28 25 s Z0 5 5 I R 42 A7 Jk

RAL, 25 1R, = ZEERe T R i A i Ak 2= 4R
B T U B2 R B KR 2000 2 nm,
15000
_ Al2p
.:3 12000 ¢
=
3 9000 F / ALO,
Z 6000}
E
2 3000F
O -
66 69 72 75 78 81 84 87 90
Binding Energy/eV
(a) Al2p
Mels
60 000
z
Z 40000 ]
3 _Mg-0
E
E 20000
E
0 1 1 1 - L 1 n 1 " 1
1299 1302 1305 1308 1311 1314

Binding Energy/eV

(b) Mgls
B 10 B ZIM 25 s J5 Al2p il Mgls Y FHEIE
Fig. 10 Al2p and Mgls photoelectron spectrum of

sample at etching 25 s

B 11 B R RE G Al2p A1 Mgls W5 1y 748
A6, B 11 (a) WoR kRS F A 10 s ZIThZE Al2p By

LEGREMAL T 0.8 eV &l FHALZE R A %
(R B i L AR TS 9 ALCOHD s FiALO, &
WA LS AR R BB FEM 1 10 s Z1
PR TR AR R Al2p BI45 A RERFL T 0. 2
eV, R ZIh 10 s J7 1 T4 E 30 K2,
HAFAERR A8 AT RE . 18] 10 (b) 7% B 5 1 55 1
M0 s Zlfh 2 Mgls BIZEAREmMM T 1.1 eV, X
T2 AR A A SR Y B A v T AR R
J5 B Mg-C-O Fl Mg-OH £5 14 19 5% B AR, 8 Al
HEAESRE WA s REGIY 10 s Z00h 2 F0 T4k 54K 2
Mgls BIGE A REm RS 0.3 eV, P U Ul W RE i 21 1nh
15 s J5 B B AR 314,

>

i

14000 (AZp o
g 12 000 | Etching I')s ./ Etching 25 s
= 10000 F i
Q \ u
S 8o} 08ev, 22V
z . /|| ~Etching 10 s
2 iggg t Not clchiqg M ching 108
Z 2000
of ———| ] —— .
66 69 72 75 78 81 84 87 90
Binding Energy/eV
(a) Al2p
60 000 L Mgls ~Etching 15 s
£ [ o3ev
S 40000} 11 eV /4
= 0000 / \_—Etching 25 s
> Notetching /" ||' '\ _Etching 10's
Z 20000 N || R
2 ..-_-,,4_&;:‘-}/ P
0 1 1 L 1 1 L
1299 1302 1305 1308 1311 1314
Binding Energy/eV
(b) Mgls
11 FEdh Al2p Fil Mgls WE{H 1948 1k
Fig. 11 Al2p and Mgls photoelectron spectrum peak

changing of sample

3.4 MIEMNMHEREMKRERE

12 Jrzs S AN Ta) oF B A DT 08 4 B 25 B
RN HAE B2 FAP DB BERR A S A ] L8 1
KA R W B B0 A R 2 BR R ARG, AL RE 35 3 60
nm/min; W T = 2 BE e I B W RT LK i B2
PSR i A1 1Y B BE 2 BR AR, B AT A 180 nm/
min, AP A R 39010 = 4T R AT I Y
ME LB FERG THEREA SN 15V =



5 43

TN G S OB AR IS A [ 25 ORI AT I T AR 1041

JEE W (P 12Ca)) o 3 AT REJE T = & 1 i B
VB O0F B B O A AT A A S e AR R T —
JELRE B BRAR R AR T AR RAT R 22 BR

180 |
= 150 }
E 120}
£
= 90t
2
S 60 b

30t

0 ; ) 3 ) 3 y
DI water 1.5wt% TEA 3 wt%TEA
Lapping slurries
() BRHEBRH
(a) Material removal rate

90 T N

75+

60
2 45)
o

30

15 ¢

0

DI water 1.5% TEA 3%‘I‘E:‘\iwei0m

pencentage}
Lapping slurries

(b) R THHLBE R R,
(b) Surface roughness R,
B 12 NIRRT A ek 2 53k 38 R 368 T A s
Fig. 12 Material removal rate and surface roughness

of using different lapping slurries

M & 12(b) Al 5. FAP BFBS 85 45 28 & A 25
B IKAE MBS L = B AR AR 0 TR 1w
MRS E N R HER AN 15X M =2
P Jie A5 1% 3% T REURE B LE P 0 0 L R 3 %01
=R ARAF RN . R T R B T KA AR L
FAP %) A& 5, 708 J5 199 4 WA S0k 1 g 1k i
PIA TTAF 0 BR BE /N, AT RIS T 3R THDRELRS 2 5
= LW RE S A 0 [ 45 BB kL FAP (1 A B,
PRAEAT 2800 W) B b 7E 2 A BIF S 3k i 1Y) 2R B L 42
1 7RI T A 3 T A R DA T 2 O TR
(14 2% T RFLRE B K
3.5 =ZERRR{ERVLHIER

WIS R, LB TR ME & A 51

R 30 = T BRI B VR H % T A 7 A — 2 1 Ak
SRR B T RN 2. SO 2 R 3
PO BLAR A R R Y B R AR, TE BH O R 2 N B Ak
JZ. 3wt Y = & B BF B VAR T Ak 2 T
JE AR L 3R = 2 T B B S A L 2 B K R AR
AR i ELA R 2 T

XPS S Hr 45 1 R, = 20 e B s A T 0
T B HALZ RN 2 nm, 1 KB FKNT
0. 65 nm, 7% B 40 )2 JBE B 1 B0 ) T 0 2 1 )2
R B ELAT — 52 B RS L = 2 I E R A R
AR it P A )2 D O DR ff E A B L 25 B8 1 KA
MR AL, REF/RMER A 3% M=
T e W B W AR O RE R AIE R Y Alzp AN
Mgls 6L T R85 B 2w . Bk 2 PR n R 1
Lz A 2 22 A8 KL #0 2 AL TR LAY
MY h 3, Mg Jo R LUBR IR £k . & A L) fi
ALY N F AR LAY s AT 2200l SCk[ 21 ]
AT AL O; 55880 W RE 98 & A n X (2) B s 11
b2 N

ALO;+20H =2A10, +H,0
AICOH);+0OH =Al0; +2H,0

A MR T AR H R 390 Y = 2T M F O O
2 B T K Ak 24 oy B 2 BE 50 T 3 Y R &
R B o R0 2 77 A 1 S R T S 3 b i OH
A CO, fRHE T 92 i A7 B 1A 21 21 25 4 1) B A2
T = LB B T S Y B P T, F b i) OH 1
WK, &MU OH FAR ALK ALLO 1)
JR 5 [RIRE A AR TE T 2 A 235 480 1) 728 I B BE AR AL
e Mg-O S5 89 FWE B CO, BB - R i 1 5K
T2 B 25 B KA R s =,

HRAE Jint* B AF 5%, 7 4 18] /) BIF S 45 10 F
TR RE R LB R G A HE R, TR
JERR I IR BRI R 2R, T =
CTE RS WAE R A 0 A0 2 IR L 25 88 1
IKAE R (5 R Ak 2 R B (1 38 i 2 B AR R
FETH 2 0 AR A R L DT 2 0 AP B 0 A R 25 B
LR FH 25 BT K B R T F B S I 1) 4 2R A TR
ST IR .

(2)

A CE o A E A XPS 528 % R T
— L R0 22 B T OKAE FH T 2R b A1 3R T AR 2 1Y



1042 P e

G TR

5 23 &

s 2 oy B A Al S5 SR R (1) £ B K
3Wt. Vo = LT B 5 8 1) A = 1 T 220 RE I AR B
B TR Y W RRE B e R e
3040 1 = LB I WP T R i 3R )R 1 2 Bk
i 3 HAIR

(2) = LT e R 25 5 1 K ek 2R & A B Ak 2 A
R Z B T OH™ MK CO, 5 &1k
Ko R JE T AR R 5 = S BT iU R AL =

SE WK

[1] DUPREE R, LEWISM H, SMITH M E. A study
of the vacancy distribution in non-stoichiometric
spinels by magic-angle spinning NMR [ ] .
Philosophical Magazine A, 1986, 53(2): 17-20.

[2] YANG T R, HORNG H E. Infrared properties of
single crystal MgAl204, a substrate for high-
temperature superconducting films [J]. Physica C:
Superconductivity, 1994, 235: 1445-1446.

[3] MARAK K.SUBRATA.DASGUPTA. Low temp-
erature synthesis of nanocrystalline magnesium
aluminate spinel by a soft chemical method []].
Ceramics International, 2013, 39:7891-7894.

[4] SHINOBU H., SAWAO H. Fabrication of porous
spinel ( MgAl, O, ) from porous alumina using a
template method [ J 1. Ceramics International,
2013, 39:2077 -2081.

[5] RITWIK S,SACHIN S. Effect of raw materials on
formation and densification of magnesium aluminate
spinel [ J].  Ceramics International, 2014, 40
16719-16725.

[6] KLYM H, INGRAM A, HADZAMAN 1. et al..
Evolution of porous structure and free-volume
entities in magnesium aluminate spinel ceramics
[J]. Ceramics International, 2014, 40:8561-8567.

(7] &M, BRA=H. &G, . 8RB
il 3 b ik P AL ROR I ARk R LT, AUk T A2
F 4R, 2003, 39(10): 100-105.

GUO D M, KANG R K, SU ] X, et al.. Future
development on wafer planarization technology in
ulsi fabrication[ J]. Chinese Journal of Mechanical
Engineering, 2003, 39(10) : 100-105. (in Chinese)

[8] KIRINO O, ENOMOTO T. Ultra-flat and ultra-
smooth Cu surfaces produced by abrasive-free
chemical - mechanical planarization/polishing

using vacuum ultraviolet light [ J]. Precision

JERELSN 2 nm, T2 8 5 KB By e 2 I8 3 /)N
F0.65 nm,

(3) R = & Tt i tF 85 AR 1) 6 B 25 B 38 1 vy
TEEFK BROPTERES FKE HERH
SR 3 = SRR A R R BR R TEHE A
I3 1.5 Y0 1Y = S, {H 2 TR T i AH 25 8 K
AR SC AR AT A 0T B A1) B 6 R0 T AR A R A B i
5.

Engineering» 2011, 35(4): 669 -676.

[9] PINERO A, BLACK A, MEDINA ], et al.. The
use of potassium peroxidisulphate and Oxone as
oxidizers for the chemical mechanical polishing of
silicon wafers [J]. Wear, 2013, 303(1): 446 -450.

(100 Rwe s, XK & il 5. 90K SIO; KR &

TR R AL S HUBRIE D' 3R 3 R B AL BT ], # R
%53, 2008, 36(8): 1187-1194.
SONG X L, LIU H Y, YANG H P, et al..
Chemical mechanical polishing removal rate and
mechanism of semiconductor silicon with nano-
Si0, slurries [J]. Journal of the Chinese Ceramic
Society, 2008, 36(8): 1187 -1194. (in Chinese)

(1] F %, 540, 9% 30, 5. WEERHIDE LiBOs

R[], A & F 4R, 2013, 41(6) .
789-796.
L1J,LI B, HU ZH G, et al.. Optimization of
fixed abrasive polishing slurry for LiB;O; crystal
[J]. Journal of the Chinese Ceramic Society,
2013, 41(6):789-796. (in Chinese)

[12] WANG L, SONG Z, ZHONG M, et al..
Mechanism of Ge2Sb2Te5 chemical mechanical
polishing [J]. Applied Surface Science, 2012,
258(12): 5185-5190.

[13] E&Z,KkAAE, ZEM ., F. OGBS [ 45 5

AR G K S g m [T k5 4% 42,
2013,21(4): 955-962.
JUZH L,ZHU Y W, WANG ] B, et al.. Effect
of slurries on chemical mechanical polishing of
decorative glasses by fixed-abrasive pad [J]. Opt.
Precision Eng. ,» 2013, 21 (4). 955-962. (in
Chinese)

[14]  Bwese, koAb AT A 5. 8 & 52 0 287K 1 8 45
RGN T ey Bt s (1], &nl e 5 &
HE B T 42,2012, 32(4):10-13.

TANG X X, ZHU Y W, FU J, et al.. Influence

of copper content on the machining performance of



5 43

TN G S OB AR IS A [ 25 ORI AT I T AR

1043

[15]

[16]

[17]

(18]

hydrophilic fixed abrasive pad [J]. Diamond &

Abrasives Engineering, 2012, 32(4):. 10-13. (in
Chinese)
BRI AP e, HOD RS F BRBERRS AT

AL O S B BF9E[J]. A8 % 4 3R, 2011, 39
(11): 1747-1751.

GAO ZH X, HE ZH Y, ZHENG X P, et al..
Structure of B”’Alz O; in synthetic magnesium
aluminate spinel [ J]. Jowrnal of the Chinese
Ceramic Society, 2011, 39(11). 1747-1751.
Chinese)

FRANQUET A, BIESEMANS M, TERRYN H,

(in

et al.. Study of the interaction of hydrolyzed saline
solutions with pre - treated aluminum substrates
[J]. Surface and Interface Analysis, 2006, 38
(4): 172-175.

OOSTERBEEK R N, SEAL C K, SEITZ ] M, et
al.. Polymer - bioceramic composite coatings on
magnesium for biomaterial applications [ J ].
Surface and Coatings Technology, 2013, 236
420 -428.

RIVEIRO A, QUINTERO F, LUSQUINOS F, et

al. . Influence of assist gas nature on the surfaces

1EE @It

EHEA980—) . B WS E A L
HBFSE A YFIT L 2006 4F T 90 R B TR
SEARAG R 2 B ST T 1] S R 2
T3 AR, E-mail:luckywzk@126. com

[19]

[20]

(21]

[22]

obtained by laser cutting of Al-Cu alloys [J].
Surface and Coatings Technology, 2010, 205(7) .
1878 -1885.

STAMBULI J P, BUHL M, HARTWIG ] F.
Synthesis, characterization and reactivity of
monomeric, arylpalladium halide complexes with a
hindered phosphine as the only dative ligand [J].
Jouwrnal of the American Chemical Society, 2002,
124(32): 9346 -9347.

b, FE, TAEM, F. EEBERTBEESA
RS T2 5[T]. A a4k 3, 2013, 42

(11):2258-2264.

LIPP,LIJ,WANG J B, etal.. Research on fixed
abrasive lapping of sapphire substrate[J]. Journal

of Synthetic Crystal, 2013, 42(11). 2258 -2264.
(in Chinese)

KIM H M, MANIYANNAN R, MOON D J, et
al.. Evaluation of double sided lapping using a
fixed abrasive pad for sapphire substrates [ ] ].
Wear, 2013, 302(1). 1340-1344.

JIN X L, ZHANG L C. A statistical model for

material removal prediction in polishing [ ] .

Wear, 2012, 274. 203 -211.

I
SAKAE (1967 —), B, Wi VLI AL B
2 10 A R0 L 2002 4E F PR kAR
R 22, T2 FE GO R %
550 P OKG % B ORG % m  2Rw TRR A
JrmEAFZE . E-mail: meeywzhu(@ nuaa.

edu. cn

(RILEFE REWH AREHEH)



