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Thermal Shock Resistant Glass
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Some troubles which are originated in thermal shock are rarely appeared in glass-lined
equipments. Quick heating or cooling of a glass-lined area may cause a thermal stress in .
glass or base metal localy and chips off the glass.

Then we considered that increasing of a residual stress in glass layer was effective for
preventing those troubles, and could make sure by evaluating a relationship between residual
stresses and thermal shock resistances on many conventional glasses.

On this result, we have tackled the development of a thermal-shock resistant glass and
could obtain a glass with high corrosion resistance, which had a 30 degree of 4T as superior

as 9000 glass. This paper showes the results.
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Photo. 1 Examples of trouble by thermal shock and thermal stress
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Fig. 1 Dependence of thermal shock resistance on residual
compressive stress

EBBRVEINFELUBBETLZ bbb, AT
F2DRAFKT LY, BR U & 5 hEE R ¢ 2%
MEXEBZEHZEHME L,

1. 2 MREREZBTEII20OHE

77 2 BEROFEE DR 80 MPa T, FERESREILKY
800 MPa T¥h v 53R b 3REIL FEMFRECA L To0—&
B\, 6T, BMBRAY BT BAECBWTHE ST
ATF IR D IS DMENN 7R B, —RICEiiC 7 1 =
Y7 AN 777 RicidH 150 MPa o Z 85 FEHER 1% FFEE
LTk, BRI REEROBRVIRE L, ZORY
FEHEIS T % % 7= 230 MPa 0 B8 b A BVERe X b
BNy, 77 ANRBRET B 2 LT, BEERGIN
KEUNG EEERICE UTERWE ERNTFEIND, £2T
PSkDo 4= 777 AOBEERCH &, TREGEEED
BAfRy 1R L i, BT 77 X ho BEIERIG
71, BT THEEEMN . U7 7 ARWET 5 & EDRE
B, FNETRBERF TR U, /77 A0BEX7 797D
HOBEEOT, FHHETE - BEE2@TELL, ZO
FERA D TAERE » TEVE RN & BRI EMES 7 C % Bl
2T EMTE I, T b b BRI /10 BRI 2VE
A EXRDHENI ZETH D,

BlEDZ &nb, WRAEFEMD /7 22HHET LD
%, 77 AOBREEMEC T EARI D2 LR~ FHETH
LRl EnD,

1. 3 BRBERBREHERERISEDORR

& 7T 2 DEEE M 8 2 BUCR T, $EhNRE,
s VN e, M Sp k77 2 DEk(LEE, Tg k77
ZOBBEE, PRI hElR RT) Forfiahi
BeddHie 77 ROPRMEEOZET, BEEMROILE
THLEDTHD, CORNBBEFRECHT bbb P a2
RIEDRIE, ROFERELDND,

(1) 77 2DEEREE/NE T 5,

Q) BBEEAARELT5,

(8) E{LBEE AKX T 5,

4) BBISLELCIAEOBERARNEL 45,

Steel

Elongation

(i
1
1
1
t
]
3
I
i
Glass '
)
)
]
]
]
|
1
]

|

T. Tg Sp
Temperature

F2R e T 2 OBINRERY:

Fig. 2 Thermal contraction properties of steel and glass

ob-P—]

200 . .

150

Residual stress [MPa]

ol

L | L | L
70 80 90 100 110 120

Thermal expansion coefficient [x 10-7/K]

EIE BUERE S AREERSIOBIR
Fig. 3 Relation between thermal expansion coefficient
and value of residual stress
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'hoto. 2 Thermal shock test by using an actual vessel
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Photo. 4 Result of thermal shock test on an actual vessel
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Photo. 3 Result of thermal shock test on specimens
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fable 1 Corrosion resistance of thermal shock resistant glass

Thermal shock

resistant glass 9000 glass
(SO, mm/y)  20%HCI 0. 04 0.04
Hz0 0.01 0.01
1IN-NaOH 0.28 0.20
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