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Abstract: Micrystalline glass is a kind of polycrystalline composite material, with dense micrystalline phase and glass phase
derived from specific basic glass through heat treatment. A large number of tiny crystals and glass phase endows micrystalline
glass with excellent mechanical strength and other special properties, as compared with glasses. Among them, mica
glass-ceramics not only have excellent properties common to ordinary glass-ceramics, but also have unique machinable
characteristics, so that they have been widely used in biomedical, acrospace engineering, chemical and electronic devices and
so on. The structure composition, classification and preparation technology of mica glass-ceramics are systematically
introduced, while the machinability test methods of mica glass-ceramics are summarized and the strength improvement
methods of mica glass-ceramics are described. Finally, the development trend of mica glass-ceramics is discussed.
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Tab. 1 Properties of barium mica glass with different crystal phases [

Knoop-hardness/ Bending-strength/ Fracture-toughness/

Crystalline phases (kg'mm ) MPa (MPa-m’2) Machinability
Ba-mica 386 117 2.16 Good
Ba-mica,enstatite 324 168 2.30 Good
Ba-mica,cordierite 373 229 2.74 Good
Ba-mica,enstatite and 296 129 274 Very good

tricalcium phosphate

®2 TRABBIASENZSHAHEBIERE"

Tab. 2 Properties of mica glass-ceramics with different contents of barium carbonate %

Principal crystalline

BaCO; wt.% Crystallization temperatures/°C Machinability/m  Vickers hardness/(Hv)

phase
800 KF 0.145 425
o 900 KF, E 0.170 380
° 1000 KF, E 0.210 365
1100 KF, E 0.250 325
800 BF, KF, B 0.075 485
900 BF, KF, B, H 0.100 450
12%
1000 BF, KF, H, E 0.150 415
1100 BF, KF, H, E 0.210 360
800 BF, B, E 0.040 510
900 BF, B, E 0.070 475
20%
1000 BF, B, E 0.125 430
1100 BF, B, E 0.170 385

(KF: potassium fluorophlogopite. BF: barium fluorophlogopite. M: mullite. E: enstatite. B: barium aluminium silicate. H:
alpha-hexacelsian)
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Fig. 3 Unique crystal morphologies in machinable mica microcrystalline glass: (a)—(b) house of cards structure **), (c) cabbage

structure 2, (d) needle structure ), (e) sheet structure

[30] [31]

and (f) stick structure
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Tab. 3 Drilling conditions and drilling rates per unit time for several machinable glass-ceramics

Principal crystal Diameter of bit/mm Axial force/N Speed/(r-min ) Drilling -
phase speed/(mm-min )

Fluorophore mica 5.000 100 6.40-16.40 **

Fluorophore mica 3.000 480 2.00-11.00 &7
Calcium mica 2.300 800 10.40 1
Barium mica, 3.000 300 7.00 1

cordierite

Tetrosilicone mica 3.175 2200 1.50 @

Calcium mica, o 200 10.38 U6]

zirconia
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Tab. 4 Strength and toughness of machinable glass-ceramics before and after hot pressing
Before hot pressing After hot pressing
Mica crystal phase Bending Fracture Bending Fracture Ref.
strength/MPa  tough-ness/(MPa-m'?)  strength/MPa  tough-ness/(MPa-m'?)
Fluorophore mica 185.0 1.46 390.0 2.92 [51]
Fluorophore mica 91.0 0.83 380.0 2.80 [53]
Fluorophore mica 151.0 — 240.0 — [54]
Lithium mica — 1.51£0.21 — 1.96+0.19 [51]
Fluorophore mica 97.0+£7.8 1.30 211.0+26.4 2.60 [55]
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1) ok i B 289 BL 25 iR RN BT 24 ) 1k 43 Ol Sk 446
MPa il 4.8 MPa-m'?, &8N ZrO, {3 i B3 1Y
4 f5%, FIUERH ZrO, B 52 0T L i AH 28 34 F ok £
T =B AR BRI B . W 2SR, PTRAR
B ZrO, BN, X6 T U] 1 ol it B 3 1 S 2GR B T
MHIER, YA RS2 2] —E AR T8, b}
(1) ZrO, {55 T 2480 &, Wl T 88 11 he
B, R B R A (HREE4H
ZrO, R G5l , BFHEE—L5R . AR ES
B—W KA BB O R B, ZrO, A B AR AR
AR/, EEIRH ZrSi04 K ZrO, 1Y 2L
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B4 (a)~(b)Zr0, BR S HEMBHKIE LK BSE B Jy; (o) 2 EHRALM 20, RIS F 7EM R IHHT O LI SEM B
Fig. 4 (a)—(b) Distribution and size of ZrO, on glass-ceramics (BSE image). (c) Fracture surface SEM images of

microcrystalline glass

[56]



EA44% £28

BHX % aBRSRBOIIHIEEITNRLEERAHAR - 255 -
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BRI BH B 73840, DT 7 3 38 30T 3 1 7™ A R N
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