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ABSTRACT

The biaxial fracture behavior of alumina ceramics was studied using ball-on-3-ball test. The polished surfaces of alumina specitnens
were indented at O mum, 1 mm, 2 mm, 3 mm apart from the cenler of the specimen along path A, passing between the two supporting
balls from the center of the specimen, and along path B. passing above the three supporting balls from the center of the specimen.
The fracture strength of the indented specimens was measured using the ball-on-3-ball test, a kind of biaxial strength test. The fracture
strength mcreased with increasing the dislance from the center to indented position. The fracture sirength of the specimen indented
along path B was higher than that of the specimens indented along path A. Tt was presented that the fracture caused by tangential stress
rather than radial siress when the indented positions are 1 mm and 2 mm from the center of the specimen. This phenomenon was in

good agreement with FEM analysis.
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Fig. 1. Schematic diagram of ball-on-3-ball test apparatus.

A B

o)

o W Y7k E IR 20000 psiwt WLHTEA
((,old isostatic pressing)3 ¥ 1600°CellA] 1AITHERL A
AA% A2 20 mme] disc®d ANELS Ak o] disc®
AEE AR | pm?] diamond suspensions ©|-&-&H
nlAdrksie] ALw-L At o]F| microhardness tester
(Buehler 1900-2000, HVSH)E °]83ked dAgh 1A 10
kee] BEL 70 umis HEE 1027 A7kEk Fig 290
vheld] ule} 78 271FES 99Tk Table 197 2 7l
A 2AEF A He] notanondt L zHzke] SUEE LER]
ATt

o)&ulF) 7T AR Ee| 120° 1H o FAHOEFEH 6
mm GoAA $AEEE E:L ball-on-3-ball ©]&7 = 189

o2 w=a] BARE 7| (H10K-C, Hounsfield Test Equipment

Fig. 2. Schematic diagram of indented specimen.

Table 1. Sample Notation and Indented Location

Notation Parh Indented location

NO - Nol indented

CT - Indented al centerof specimen

Al Path A Indented at 1 mm along p_ath A
apart from center of specimen

A2 PathA Indented at 2 mm a]fmg p'ath A
apart from center of specimen

A3 Path A Indented at 3 mm a]?ng p‘ath A
apart from cenler of specimen

Bl Path B Indented at 1 mm alFmg p_alh B
apart from cenler of specimen

B2 Path B Indented at 2 mm along path B
apart from center of specimen

B3 Path B Indented at 3 nun along p.ath B
apart from center of specimen
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Fig. 10. Fracture morphology of alumina specimen without
indentation ({a),(h},(cINT}.
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Tig. 12. Fracture morphology of alumina specimen indentation
at 1 mm apart from center ((a) Al, (b) B1).
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