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Fig.1 Adsorption isotherms of PDADMAC

on BGF particles and its Zeta potential
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Fig.3 Effect of layer number of polyelectrolyte

on Zeta potential
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Fig.4 TEM images of different composite abrasives
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Fig. 6 Effect of concentration of free silica abrasives

on material removal rates of copper
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Fig.7 Effect of layer number of polyelectrolyte

on material removal rates of copper
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Fig.8 Schematics of polishing using

different slurries
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Fig.9 AFM images of copper wafer surface
polished with different shurries

4 455

1) £ pH =10.5 WK JF3.0 % (i & 0% 1w
W BGF f3kon) BH 25 121 5% L fi# it PDADMAC 11
PRI B 4 1.939 mg/g, 4k S0 BT BH B 1 714 S8 vy,
fift 5 PSS 7 & 4 4.220 mg/g., BGF T Bk £ 1
A% W PDADMAC/PSS Ji, 2L il Zeta Hi AT Bl
W 2 P 358 o T 2B AT R A ) I A AR

2) 4 B T E BGF BRI B JEHL Sio,
BERLIFIRE ) B8y, TEM R 2 B I Bt Sio, BE kL S
f) BGF 1ot BR 3 1 & k&, Si0, BE ki 78 o6 2 W) W ml W0,
TG 43T R W] 2R v ot e vk vl 425 BGE Tl BRI By
Si0, B RLI¥RE 17,3 )2 5K W A% )it ( PDADMAC/ PSS/
PDADMAC) 2P )5 1) BGF S ERAEWL T £ 11.7 %
(TR 0 400) 1) Si0, BEKi, B 22 2 5K Wi ot stk )5 11

202 FEFE 14EBF 108 87
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Preparation of composite abrasives by electrostatic self-assembly method
and its polishing properties in Cu chemical mechanical polishing

Huang Yishen, Xu Xuefeng, Yao Chunyan, Hu Jiande, Peng Wei

(Key Laboratory of Special Purpose Equipment and Advanced Manufacturing Technology of Ministry

of Education & Zhejiang Province, Zhejiang University of Technology, Hangzhou 310032, China)

[ Abstract |

The absorption characteristics of cationic polyelectrolyte PDADMAC and anionic polyelectrolyte

PSS on benzoguanamine formaldehyde ( BGF) particles are investigated. The charging characteristics of BGF parti—

cles are changed and controlled using electrostatic self-assembly method. A variety of PE,BGF/SiO, composite

abrasives are obtained. The as—prepared samples are analyzed by Zeta potential analysis, transmission electron

microscope (TEM) and thermogravimetric (TG) analysis. The composite abrasives slurries are prepared for copper

polishing. The polishing results indicate that it is SiO,abrasives, not only coated SiO,abrasive on polymer particles

but also free SiO,abrasive in slurry, that offer the polishing action. The material removal rates of copper polishing

are 264 nm/min, 348 nm/min and 476 nm/min using single SiO, abrasive slurry, PE,-BGF/SiO,mixed abrasives
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slurry and PE; BGF/Si0, composite abrasives slurry respectively. The surface roughness R, of copper wafer (with
5 pm x5 pm district) is decreased from 0. 166 pm to 3.7 nm, 2.6 nm and 1.5 nm, and the surface peak—valley
values R,, are less than 20 nm, 14 nm and 10 nm using these kinds of slurries respectively.

[Key words | chemical mechanical polishing; polishing slurry; composite abrasives; polyelectrolyte;

copper
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Prototype test study on mechanical characteristics of segmental
lining structure of underwater railway shield tunnel

1,2 1.2 L. 1.2 ) 1.2
He Chuan "~ , Feng Kun "~ , Yan Qixiang *~ , Qi Chun
( 1. MOE Key Laboratory of Transportation Tunnel Engineering, Southwest Jiaotong University ,
Chengdu 610031, China; 2. Department. of Tunnel and Underground Engineering, Southwest
Jiaotong University, Chengdu 610031, China)

[ Abstract] In view of the first underwater railway shield tunnel, Guangzhou Zhujiang River Shiziyang shield
tunnel, the prototype test is carried out against its segmental lining structure by using “Multi4unction Shield Tunnel
Structure Test System” . And the mechanical characteristics of segmental lining structure using straight assembling
and staggered assembling are studied deeply. The results show that the mechanical characteristics of segmental lin—
ing structure vary from different water pressure. Especially after cracking, the high water pressure plays a signifi—
cant role in slowing down the growing inner force and deformation. It is also testified that the failure characteristic
varies between straight assembling structure and staggered assembling structure. Shear failure often occurs nearby
longitudinal seam when using straight assembling.

[ Key words | underwater railway shield tunnel; segmental lining structure; prototype test; tenon joint;

failure characteristics
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