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Influences of Surface Polishing on Fracture Strength for Ground

Engineering Ceramics
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(1. Science and Technology on Remanufacturing Laboratory, Academy of Armored Force Engineering, Beijing

1000723 2. China Astronaut Research and Training Center, Beijing 100094)

Abstract: The Fracture strength of engineering ceramics is significantly influenced by the microscopic topog-
raphy and residual stress field of ground surface. In this research, several testing equipments, such as metal-
lurgical microscope, surface profiler and X-ray residual stress tester were adopted to investigate the relation-
ships between microscopic topography, surface roughness, residual stress and fracture strength of ground ce-
ramics, after surface grinding and mechanical polishing. Experimental results show that the smoother machined
surface with low roughness and residual stress is obtained by polishing with absolute alcohol for 20 minutes;
the fracture strength of Si;N,, SiC, and Al, O, increases by 6. 64% ., 8.18%, and 6. 58% , respectively, com-
pared with the work pieces without polishing, and the surface stress concentration and residual tensile stress of
polished ceramics are both reduced after an appropriate polishing time, which causes a certain improvement of
the fracture strength.
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Table 1 Main performance of experimental ceramics

. Elastic Fracture
Density/ Hardness/

Specimen modulus/

‘ toughness/
(g+cm?) HRA ,
GPa (MPa » m'*)

Al, O, 3.55 94 280 2.6
SiC 3.06 93 308 3.5
Siz Ny 3.18 90 216 5.8
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Fig. 1 Surface morphologies of ground SiC specimen be-

fore and after polishing

FHAH Talysurf 5P-120 #Y43 firh 2 3% 1 46 56
A 8 SiC 1) 2% T i O 20 min J5 SOWIE B R
MEZ B A A1 B0 . B8 Rk T o JBORE G B2
0.25 mm, RIEERKE L=1.25 mm, 7 L%
T N L 1] BE LI & 5 A HHE A O RURL

i 52 00 L 10 AR B AR O T ) TR R T
R 2 PR,

WG T 2 2 80 LT RIBAIE RS H
R, Mo A % E B8 Ro o Hop SRR A TR R
SRR, R K B N fe R B4R B A TR S B
ZHC LR E ) A B SR R O B W 3 TP E K
JEW R —H N TR NS BB R A
R a5 R a2 Fk 3 Fis .

R, =

= Pl

RD — (2)

S?H
AL Lo BN A RO E K B
M L=1.25 mm.

FR2SiICHERIENREERE
Table 2 Surface roughness of ground SiC before and after
polishing

Roughness
R, R.. S S

parameters/pm

Before polishing 1.304 6,125 3.480 312 520

After polishing 0.307 2.124 1.640 520 781
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Table 3 R, and Ry, of ground SiC before and after polishing

Roughness parameters/pm R, Rp
Before polishing 89. 660 4. 810
After polishing 317.070 3. 200

2.2 REAKRKREA

FE W S o B T A 14 38 43 ML BE s A L )
Z AR IBYEARTE 52 ) L 8 LUSR A% 0 ) B 8% BR 7
Ve s CAFAR B2 . XSR 2 AT 5 R0 A BR BB 5 23 BT
TERRY 22 B W K TR 2 T AR )2 O A AE B/
1R i J22 AL R A o 25 B 3 R 25 0 TR AR 2 T A
FHR o 78 0T 22 42 3w 3% 17 1Y DX S0k 7 A 4 v ik AR hr
Ny o A X350 7Y g 3O A B % IS
TSR 5K AR L 7 43 A A B DU e g5 R 3k 4
B .
2.3 ETHEE

XF 3 o Wi s i g b RL HE AT S S R A5
WA, — AT e B 20 min, B —HAET



84 2 B X @wW L E

2013 4F

b P, I 3 2l A 0 A A A )
50 S L A5 150 BRI ' A S Y W 2 0 A Al
RO WK 2 fros .

RASICHABEHREHR RN
Table 4 Residual stress of ground SiC before and after

polishing

Machining

o Fracture strength
condition/ MPa

Residual stress

Before polishing 8 182.3
After polishing -85 194. 4
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Fig. 2 Fracture strength of ground ceramics before and

after polishing

IS B E RN T2 BUB ) 3 B AR
i B ) AR [RLHE TR 40 8 4L, 43 B 4
S W 2 P 4 A 2 9 B 75 80 050 I 6 [ A
BT S5 P SRR L P 3 TR

£ 440 s+~ Ground ALO,
E 400 —=— Ground SiC
; —e— Ground Si3N4
5 3601
2 A AT A 4 A A
« 32090
o
£ 280 F
g
£ 240
]
2 200F
g
= 160 , . .
0 20 40 60 80 100

Polishing time / min

Pl 3 Pl ¥ W 2R 5 8 o 4 O B ) 28
Fig. 3 Relationships between fracture strength and polis-

hing time of ceramics
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