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Micro-Pattern Machining Characteristics Evaluation of SisNs-hBN based Machinable
Ceramics Using Powder Blasting Process
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Sandblasting has recently been developed into a powder blasting technique for brittle materials. In this study, the machinability
of SisN;-hBN based machinable ceramics are evaluated for micro - pattern making processes using powder blasting, Material
properties of the developed machinable ceramics according to the varation of h-BN contents give a good machinability
to the ceramics. The effect of scanning times, the size of patterns and variation of BN contents on the erosion depth of
samples without mask and samples with different mask patterns in powder blasting of SisNs-hBN ceramics are investigated.
The Parameters are the impact angle of 90°, the scanning times of nozzle up to 40, and the stand-off distances of 100mm.
The widths of masked pattern are 0.Imm, 0.5mm and 1mm. The powder used is Alumina particles, WA#600. and the
blasting pressure of powder is 0.2MPa. Through required experiments, the results are investigated and analyzed. As the
results, the machinability of the developed ceramics increases as the BN contents in the ceramics.
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TE oY) WA 9 AR BEH FFLFE F2A
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2 SiNAhBNA Algtgiolw, xjUst & SN2t SisNe-
hBNA HAUE Al AE Al26t7] S8 AFA A=
3 SisNe-BNA| AU E A9 jEYA FU2E=a
-SisNy(Ube Kosan Co., E-10, a-phase >95%, B4 44t
371 0.17m)E AT, AZZA 2 Y,05(Shinetsu
chemical Co., &&: >99.5%, BHYAA7): 0.25um)<}
AbLO;(Sumitomo chemical Co., AKP-30, £%: >99.99%,
B2 U3 271: 039m)E AHgste] GTHIAE(800T
x2h, 25Mpa, No)oll &Ja] Azsdch. 121 7|A7AS
Ho5l7] 98 h-BN(High Purity chemicals, «T: >
99%, B YA 271 10m)& H7tstAch h-BNE 5
B fAGE A2 E JHA, A7l dAde] w2 g 2 W
AR, A7| A 22 AHEEEY FAYAES HAA
Toll Aabgo AdolA HAYg wFo] WEZ AFYHA|
ot Holtt 71 AZFSHE tedn®. Fig. 12 Hztel2
£ Azl A 48 B a-SiN.oF FH7b 2l

h-BN9 SEM AMA(x5,000)% UERH Zojm, h-BNE

<3

(a) SisNs powder (b) h-BN powder
Fig. 1 SEM photograph of SisNs; and h-BN

(a) 0 vol% BN (b) 10 vol% BN

(c) 20 vol% BN (d) 30 vol% BN

Fig. 2 SEM photographs of fracture surface in each
specimen
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Fig. 3 Effect of h-BN content on the flexural strength of
various specimens and fracture toughness for
various specimens
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Fig. 4 Effect of h-BN content on Vickers hardness and

fracture toughness for various specimens

“ompressed ai

Fig. 5 A schematic principle of powder blasting
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ot byt ¥ Ajdhul(aspect ratio)o] 24 7H53A H 3.3 A¥ x| 2 XA
th. 7H9) Zol= 290 g 245k Aojrt 7hseit BE A52 JR9] Sinfobratoro] A} AZF MICRO BLASTER
(type MB1)& AMg-5ta] SEQIL) 22 d20|u); A
3.2 Ajmo| wiEt Z o] 8mmel YFgAolnl AME uY BAAE o
BAS] 7 9 7Hgol plRle FEFE 24| $l8he Fuluhof AFQl WAH#6000 o}, EAR) 9] -2 150g/min
F @AY A8 £Ysch A oA Age waavt gl S8, BARIEE 0.25MPag dAsHA fA3tgt Adz
£ BHEALY AHe| dgte 7S BAstgen, & 7L Table 19 aokste] YRyl
AR DA|Q dolAe 0.1lmm A wAE HWEQ A AR gAY A EARNE Fig. 8(a)2h Zo] AA)
Ordyl BF410(YE)& AHE-8E upA3r} Qs AHof g o AlHEHY EALE T £ WA B4 A3 A= Fig. 8(b)

715438 2ABIIY 2 F2 £o] 0.1, 0.5 ¥ Imm¢]
M, BAHE 9 999 3579 Wd uAIE 2= Fig.
67 22 AHE AHESHT Fig2 93t A 9 AAZg 9l
3FF YEE B 26t ole 3 AHY g4 UEhd
Ao, Fig. 7(a-c)x= 7t HAY i3 4L Ffsto
UEtd o= HE o] HAE afi7jo] A7) kL
o F ok

S, AREE Al AlE Q] AR SisNg 86mol%,
Y205 8mol%, AlO; 6mol%2 U8t wpAzz} g 4]
Ho 242 BNL 0~30vol%s, ntAF 7} 9 AJHL 10,
15 9 20vol%l A& A3ttt

Fig. 6 A masked sample including 3 patterns

(c) Dot-type

(a) Line-type

(b) Square-type

Fig. 7 Masked patterns for powder blasting

36

o o] 29| FA4o0] ntaz AR F4H0) Aahe
2 paEs S

3.4 &3

upA7]o] gl AJHo| tigt A ol W ol AEHA
£ ARt 7] Aol 7tg 39 Al FAREE A&
g utAZS S AJHo] dish HEe] g Zol=

7(DEKTAK 3)& o]&ale]
7hs A AE kA Ay
2 HIROXAHY] U] & gAF A 28]

% 3 AR T Wy 34
Bt

(KH1000y& AR-g-3fod

Table 1 Experimental conditions

Powder material WA #600
Impact angle(") %
Scanning speed(mm/s) 50
Scanning path interval(mm) 5
Mass flow rate of powder(g/min) 150
Blasting pressure(MPa) 025
Stand-off distance(mm) 100
Scanning times e 10, 20, 30
scansing path % wazle D i oon

mask

cetamic substrate

ceramic substrate

(a) Without mask (b) With mask

Fig. 8 Nozzle scanning path
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Fig. 9 Variation of errosion depth

(b) Square-type

(a) Line-type (¢) Dot-type
Fig. 10 Pattern shape generated by powder blasting (15
Vol% BN, pattern dimensions 500zm)
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Fig. 11 Cross section of line-type groove (BN 15Vol%,
groove width 500m)



30
w —®—w = 1.0mm
'g 25 —&—w = 0.5mm
S -~ w=0.1mm
£
@ 204
°
c
Ke]
g 151
11}
1041 »n
10 15 20
BN(VOL%)
(a) Line-type groove
30
~—a—w = 1.0mm -
= w —e—w=0.5mm
€254 F & w-otmm :
£
% 204
°
c /
2
2 /
w
104 W
10 15 20
BN(VOL%)
(b) Square-type pocket
30
——¢=1.0mm
§25~ ﬁb —e— ¢ =0.5mm -
3 ~—&—¢=0.1mm
<
@ 20-
°
5 7
B 15+ /‘
w ~
10{ ®

15 20
BN(VOL%)

(c¢) Dot-type pocket

Fig. 12 Effect of BN contents(Vol%) on the erosion
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