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Research on the Preparation Process of Modified Nano-Al, O, Suspension
XING Xin-xia, GAN Zhi-hong
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ABSTRACT: Objective To study the preparation process of siloxane-based polymer modified nano-Al, O, suspension. Methods
The nano-Al, O, content in its suspension was used as the indicator to assess the effect of different modifiers, dosages of modifiers,
modification time, and suspending solvents on the suspension. Results Optimal conditions for preparation process were determined
as follows; dosage of modifiers 0. 010 mL/g( Al,0; ), modification time 30 min, and the suspension solvent was PMA. Under these
conditions, the maximum content of nano-Al, O, in its suspension was up to 0.4915 g/mL. Conclusion Siloxane-based polymer can
modify nano-Al, O; effectively by coating the surface,and modified nano-Al, O, suspension is stable.
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Fig. 1 Size distribution of nano-Al, O,
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Fig. 2 Instruction chart of star-graft polymer
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<
[}
G

fication time

1P 4 m] A LE PRI 4R 5 O RT 30 min Y, Bl
PR A E S, B PR IR R R AL O, S AW
TERTE 30 min J5 , B SOV ] A SE S BRI A
AL O, & BEAREAN B PR, e B e A 4 ]

30 min,
2.5 BUHEMR

WK s s, B IEm i A BRI A R R Rt
T R = R SRR R R L) 1:4
() LB 1 e 1 55, B R 0. 01 mL/g (ALO,) , 2K
PEBF ] 47 30 min, B IFIEF R PMA., il £ 1 B 40 K
SAACER BIFIRE R 15 KR MIE SN 5a fis
HIERR B b2 R et B 9 >k AR 4 A R
PMA BVFHRERE 1 h B2 WIESL, & 5b s, X
b A FTB AR AT, SR RE Be 52 R 5 ml kg ok
FALERA R P S RO 40K AR AR T A RS e
(=R UNE

a bk, #REISK

IR eV E S
Fig. 5 Modification effect; a) modified and standing time of 15

b Kok, #E60 min

days, b)unmodified and standing time of 60 minutes )

PR AL AR 100 g WRBHS mL B IF A A N
A G AR AL TRRE, TR PRI R 1Y 2
BE HRIEOR G 20 s TRER) 17 s, HE#E Elcometer
456 1%z I JEEASCIN St v ek A 22 SR B PR R Y 25 pum
TEER] 20 wm, # ASTM D 336317 34 i J2 4% 2 il
JEHER A H 2R 2 20, A TRE IR I i 2R
FESURE BT I TRORL P A1 F AR 2R B8 90 K 1Y 2 MR S
Bl 6 fros, Hodr ke 1 SR JCIRJZ R 2 Wm0
mL 0HE 3 B 100 g WBEHESINEL K 2.5 mL i 4
100 g WRAEHSIMNE R S mL, AT LAE H, 3R 2 FlilkE
3 B AN B IR TR 4, X ELRNIRIZ ARG &
AT SR L T S Y 1R 4 T2 A1
PR PR RE A 4Tl 2 FaARE 3,

bk o BB
Ko URIzEFONERERIARKETR

Fig. 6 Results of outdoor exposure test of coatings

a iRFEL

3 Fig

1) DUREGERESR S W) o P 0] T X 42K AL O A7
RO BTN , SO IS A R A R E B IA R
BRI RIS 4 5 T U B R RS |t el R
fiif §e M .

2) BRI R G YT R = R Rk b
BT R AR N LR 1 0 4, REREFER
B DR E A BR Y BeE T 2E SRE OERT E
0.01 mL/g( AL O;) B MERFIEISH 30 min 37 5 5 K
PMA SR HZ T 2000 2 T B9 B TR AR 3R, AL O, HY I
HERE R Tk 0. 4915 g/ml,

S 30k
(1] 3kETk, S GRBCrER [ M. dbst. ERG Tl i
#1,2004.

ZHANG Yu-long, GAO Shu-li. Nanometer Modifier for Ma-
terial [ M |. Beijing ; National Defence Industry Press,2004.
[2] CHONG P K. Nano Science and Engineering in Mechanics
and Materials [ J ]. American Society of Mechanical Engi-
neers,2003,98.273.
[3] VOGT B. Nano-diamonds Increase the Life of Automotive



- 108 -

Fom ot K

2015 4£ 04 H

(4]

(5]

(6]

(7]

(8]

[9]

Paints[ J ] . Industrial Diamond Review,2004(3) :30.
KOKSHAROV S A. Role of Organic Solvents And Surface-
active Agents in the Sol-emulsion-gel Synthesis of Spherical
Alumina Powders[ J ]. Journal of Materials Research,2000,
15(1) :176—185.

YANG L H,LIU F C. Effects of P/B on the Properties of
Anti-corrosive Coatings with Different Particle Size[ J]. Pro-
gress in Organic Coatings,2005,53:91.

RUSSO D,MCKOWN C. The Influence of Film Composition
on the Optical and Thermal Properties of Solar Control Coa-
tings[ J]. Thin Solid Films,2001,398.65.

WAL AR AR AR AR AR TiO, TEVR TR
HEY R T[] R HAR ,2002,31(6) - 7—11.

CAO Peng-jun, FAN Pei-geng, WU Hai-dong, et al. Feasi-
bility Study on Prolonging Property of Paint Film by Means
of Nano Material TiO, [ J]. Surface Technology, 2002, 31
(6).7—11.

PREBE, o, fil, 2. AR/ AL O, 99K 2 5 41k
A g FPEREL )] . ThRER 7355441, 2008 ,21(2) :123—
127.

CHEN Xian-ping, WANG Gui-you, XU Qiang, et al. Prepa-
ration and Properties of Polyurethane/Alumina Nanocom-
posites[ J]. Journal of Functional Polymers,2008,21(2)
123—127.

BEAliH = B R IR R B Mg K E s [T ],
I AR ,2007 ,24(11) :1236—1239.

XUE Ru-Jun,WU Yu-Cheng. Surface Modification of Nano-
alumina with Silane Coupling Agent[ J]. Chinese Journal of
Applied Chemistry,2007,24(11) :1236—1239.

[10] CHEN Guang-shun, TIAN Man-hong, GUO Shao-yun. A

Study on the Morphology Mechanical Properties of PVC/

[11]

[12]

[13]

[14]

[15]

[16]

Nano-SiO, Composites[ J ]. Journal of Macromolecular Sci-
ence, Part B; Physics,2006,45B (5) :709.

VR, X U e, 45 IR R 0o S8 Ak Bk 2108 A B R i
PE[)]. FRIEHLA 2014,43(1) :59—62.

SHEN Yuan, LIU Jing-lei,HOU Feng,et al. Surface Modifi-
cation of Tron Oxide Red Powder Using Coupling Agent[ J ].
Surface Technology,2014,43(1); 59—62.

ROGER Cayton, RICHARD W ,MARC Kullberg, et al. Sub-
stantially Transparent, Abrasion-resistant Films Containing
Surface-treated Nanocrystalline Particles: US, 6896958 Bl
[P].2005-05-24.

TR, VL, E IGE. i 8 BB 5 B K X 44K Tio, R
ARSI [ 1] SR A 2013 ,42 (2) :10—13.
HAO Chun-jing, ZHAN Han-hui, WANG Xiao. Effect of
Chain Length of Silane Coupling Agent for Surface Modifica-
tion of Nano-TiO, [ J]. Surface Technology,2013,42(2) .
10—13.

JeE R BIZH ALO,-Zr0, & A 3R &
[J]. FiEHA,2010,39(1) :97—100.

ZHANG Fa-bi,ZHU Jing-chuan. Preparation of Al,0,-Zr0,
Composite Slurry for Coating[ J]. Surface Technology,2010,
39(1) :97—100.

TR B - S0y IR T MR IR B g oK AR
M T A8 [J]. JEblEE Tk, 2010,42(11) :33—35.
WANG Yong-lei, WUMANJIANG - Eli. Surface Modifica-
tion Process of Nano-Al,O; with Stearic Acid at Room Tem-
perature[ J ]. Inorgnic Chemicals Industry,2010,42 (11) .
33—35.

ASTM D 3363—05, Standard Test Method for Film Hard-
ness by Pencil Test[ S].

ST T T T T O O O - - O - O - - - - - O - - O - - - - - O - - O - - - - - - - - S - -

(L#% 96 W)

[49]

[50]

[51]

FHERER 124, FIL 2, 4. CrAITIN B¢ CrAITiSiN 4K
ZIEEAIRZ B A& S EREL D] b R TR, 2013,
26(1) :20—26.

FU Tong-cheng, YAN Shao-jian, TIAN Can-xin, et al.
CrAITiN and CrAlTiSiN Nanocomposite Coatings Deposited
by Multi-arc Plasma Deposition [ J ]. China Surface Engi-
neering ,2013,26(1) ;20—26.

HENDERER W, XU F. Hybrid TiSiN,CrC/C PVD Coatings
Applied to Cutting Tools [ J]. Surface and Coatings Tech-
nology,2013,215:381—385.

CALISKAN H, KURBANOGLU C,PANJAN P, et al. Wear

Behavior and Cutting Performance of Nanostructured Hard

[52]

[53]

Coatings on Cemented Carbide Cutting Tools in Hard Mill-
ing[ J]. Tribology International ,2013,62;215—222.
KULKARNI A P,JOSHI G G,SARGADE V G. Performance
of PVD AITiCxrN Coating during Machining of Austenitic
Stainless Steel [ J ]. Surface Engineering, 2013, 29 (5)
402—407.

kiR, FLA. SR 0] 5 PVD iR 2 EAE 56 1 LA A
L)), A ,2010,39(3) :106—108.

ZHANG Er-geng, KONG Ling-chao. Several Notable Prob-
lems from Welded Tools with PVD Coating [ J |. Surface
Technology ,2010,39(3) :106—108.



