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Fig. 1 A curve showing elastic-plastic linea relationship

between stress and strain
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Fig.2 A typical loading-unloading curve of a tough material
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Table 1 A dimensional list about the related parameters of
film/substrate system by indentation
28 ne B4

BIh W, L*MT?
BAHE P., L'MT*
BREARE BKHBE. hosh oty L
WERE

MR E;,E, L7'MT™?

i AR 55 BE Oyf 100 L'MT™?
KRR Ey E, L™'MT?

FEA BT I B A% IR Berkovich &
k. BTSRRI R B0 E 69, 8 0 LR E R, 41
BHEH LB R NE 7T LA Z2 8800, BT LARE R I 5 38,
() AR TR ()

3

2 ERZERMHEEENFEREN
e

ERSHEMRSHEENE LSRR .S
AR 3E BE ANt am LA £, 7T LLSE B B BR 1%
HHSH RE HEENNESRE, 0, ME.
HEHER,RIBETLTEHNFE ), Al EREEH A
F— B EARLE OL T SRAS LB WL 0 17 g i 2
KF. B 3 HRAES 6 7] P I L/ A B A A
HEA.



BTH HH

BHaR, %  RRERIE SR S # R0 B ST 237

E,o,ERKTCTH?

A 4

X} B 06 AT A3 |
R@E. P, W, hHh

B g 0 o R RV R E A
KW ¥R E, o, E,

Y

®RE, o, EMIEH

Y

EEM NS EAFNEEATE=ATEIORE:

Pm —® Ef,E'/ Es Els G}’f,i Pm
> s ) . hm Cysh:l

\ 4

ﬁ}“ﬂ(E/v G, E,), 'H-ﬁi%ES eE|e1|+|e2|+|e3|

2w

3 RMEFHEHEEFHRNRER

Fig.3 The diagram of characterizating mechanical properties of ductile thin films
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Study on the mineral processing technique of a tungsten-tin ores

GUAN Tong,ZHOU Xiaotong, DENG Lihong
Guangdong General Research Institute for Industrial Technology (Guangzhou Research Institute of Non-
Sferrous Metals ), Guangzhou 510650, China

Abstract: In view of ore properties of a tungsten-tin ores containing wolframite as the main marketable
mineral and coarse particle-size distribution, a joint process of gravity separation and magnetic separation
was adopted for recovering tungsten and tin. The tungsten and tin rough concentrate was obtained with
gravity separation, and then tungsten and tin separation process with magnetic separation. When the
grades of the crude ore were WQO; 0. 40%, Sn 0. 12%, good technical indexes such as tungsten concentrate
grade of WO, 65. 03%, recovery rate of 79. 74%, and tin concentrate grade of Sn 39. 32%, recovery rate
of 53. 30% were obtained.

Key words: wolframite;cassiterite; gravity separation; magnetic separation
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Dimensional analysis of characterizating mechanical properties of
ductile films by the indentation method

LIAO Yanguo', HU Heping' 2, WANG Xiaofeng'
1. School of Mathematics and Physics , University of South China, Hengyang 421001, China; 2. Key Laboratory of

Low Dimensional Materials & Application Technology (Xiangtan University), Ministry of Education, Xiangtan
411105, China

Abstract; A dimensional analysis was carried out about the process of Berkovich-indentation on a ductile
film/substrate system. The corresponding dimensionless relationship between the loading/unloading pa-
rameters and the mechanical parameters of ductile film/substrate was obtained. This lays the foundation
for the establishment of the model which can characterize the mechanical properties of ductile thin films by
the indentation method.

Key words: ductile film/ductile substrate system; dimensional analysis; loading-unloading parameters



