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Lo —Fra s BT, A -

A3 RS I L VE I H I S A R IE 78, P Wi gV e 2 2D — A R i ok 2 )
0 v

JIT IR 2 B o A AR 2R A, A AR AL S PN PTIR I 1 2 D — ANl AT
T 2 B A A 5 NS AR A e YR i ik, DL RO BT IR 5 | N R P rL AR 1)
L 25 B9, 1% 5 H 3 B R R AL 20 i P ol 2 0 o 1 2 B O, IR HoprR iR i 22 b —
AMNAET IR T 2% B AR s 2 AR Xk 9 W B A 20— NI R 1 77 A0 DL
JIT I W R ] [ () % e B o U TR RST s Hop ik 222 — AN N 3R i 7 /i Tk
HAL 25 B RN BT IR B2 2 TR R B 1K) 1/4 2 3/4 4k, Horp Bk &8 /b —AS N 3E R 27 S R
T S AR ERTEINIRE AR R FLERAE A ST LA E Pk AR i 26 1 b o

2. BUREEK 1 BT, Horp ik 77 fifr T s 5 i 28 B A ik r s s 2 TR BRI 1) 1/3
2 2/3 4k

3. BUREESR 1 AT, Horh il 757 i A2 T a3 v 2 R0 ok Pl 9 252 [R]85 ) 24
1/2 4k

4 BOREER 1 BT, Hodp ek s A ds 22 b — LR .

5. BURIESR 4 [RIAT , Forp ik 22 /b — A~ FLER S (R R ST 2R Fmads R AR 1) s R 1 R ~T 1)
F/01/10,

6. BOFIEISK 1 AT, Horb ek A7 mU R 550 i WAl i) ) 2 HAH L [R) A DS [R) R R A7)
K2 LB .

7. BURIE K 6 [RIAT , Forh Brik 2 4> FL R S IR RST 2R mads R ARG ) e R i RO ~T 1y 22 /D>
1/10,

8. BUMELSK 4 1kT, Horb pridk 22 /b — AL TE e ik sl i B i) £L .

9. BUMESK 4 1AT, o ik 22 /b — AN S T s AE BT ik sl e i b R o .

10, AUCRIEESR 1T, Forp BTk A7 8 T A I B il R i B 3R T ™ S B TR M

L1, BUCRIEESK 10 AT, Horr prik &7 sk TE R AE d Pk T b RO BRI #E

12, BURIEESK 11 AT, A ok [ PRy RST 28 P F Al Py e R i RS i 2220 1/10

13, BUCRIEESK 10 AT, Hodn Brik &7 sk T A Fdk F e i B IR 4.

14, BRI 13 (RAT, For B (™ G 16 RS A P F il e Rk v RS 1 22 20 1/10,

15, BORIESKR 1 BAT, Sorp rad &7 s S8 MR 7 75T o

16. BORFIEESK 1 BT, Horp prad &7 sl S8 A0 25 T3 B T o

17 BUOREESR 1 BT Herp P iy s 18 ik AL 87V TE o

18. — il Ry s B AT 5, ST AR DL AP IR -

A B POEE LT R g5 7 1 vk

TEFTR R b E 2 b — AR A AL P TR 2 b — AR A SR A B N & AR
N ERTEIRE AE A LR A ST A ik Al i i L

il 18 H AR ZH A, 12 FAR 2L AR A0 458 o AR 35 s S 5 | N4

WPl AR AL I N E S BL &

) FH 35 s JF A i SIS, o BT I F A 2R F 38 ) T BT i B IV b, AT AE 25 S 40
Z VBT R H IS, A4 BT Ik AR ) R 10 77 iU AN T F3G AT T 3R 225 97 R P P T 2 T ) X 85

2

0
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m, Hrh TR R A R T IR R A IR A R L I ER YA 1/4 & 3/4 4k

19. BUFER 18 [1757%, Horp Brik Ay s Ar 1 prid s B A Bk i g = TR B Y 1/3
£ 2/3 4.

20. BURNER 18 W T7i5, Horh Fra &7 s A T i a2 e A0 P ik e 9 2 TR B 1 24
1/2 4k

21. BUNEER 18 (19759, Horp ik ar A ds 2 b — LR

22. BUREER 21 (#9753, Herp B 22 20— > FL s SRGES K RUST Jhg ik mia AR 1) e KA i R
SRR 1/100

23. BUNEESR 18 (#7535, Horb BTk 87 sl AL FE T I HLAH L [R) 25 AR DL AR () B HE 571 1) 22 A
fLEERE .

24, BURESKR 23 1735, Horp Brid 2 A FLECSES (1 RO O B WAl 1) S A R~
& 1/10,

25. BURESR 21 197735, Fo prik 22 /0 —AFL O IAE BT iR R i L FR) €L

26. BURESR 21 197715, Foh Brid 2220 — AN S8 8 A B AR AR i i S8

27, BURIESR 18 (1757, Forb BTk 87 si 0 AAE B ids AR AR I B 38 T A M
.

28. BURESR 27 19751k, Foh Bk Ay s 04 2 AL BT ro AR R i L 3R T [T

29. BUFEESR 28 1 J5 ik, o rb B ik U1 1) RUSE D i ik Fi Al ) s KA R~F ) 22 20
1/10,

30. BURNEESR 27 1759k, Ferp BTk &7 si 0 T AL ITids ro AR AR L 3R 25

31. BUREESR 30 {19759k, Forp Tl My 2 9 ROST D BIids r AR e KT JSE g 2220 1/10,

32. BUMER 18 (17535, Horh prid Ay s S BT 278 B o

33. BUREER 18 (17575, Horp prid &7 s S8 il AL 2 TR B

34. BUNEER 18 (17575, Horp prid &7 s i i AL TR 1o




CN 101305447 B WO B 1/5 7

RAP=HIMENSRE M BT RESERZE

R G
[0001] AWM JAREL (crack) il chess (¥ e i LTS AT S FLail3& T vk

B

[0002]  Jit FELKT 38 5 B A Hh 7R 00 P AR PR 30 P s R v 2 TR, S AR I T LA
PR ASARTZE 0 A P 4 T 5H T 7 A ISR o R IR R R AR AE W AR ], AR AR N R
() ELIE A BA S A IR ot B sl HAR A I s B A BAS & 4 o 705 B4
e FL AR B R TR SRR A R SRR [ o Ay T SIS TR B R ), AR 3 R LR A
SER BAR AN (EFARVESINEZ (lead—in wire)) =50 W HLARZEAY:, 1 H T B AR G 2
BN A1 ALY R i T I R ) B B A RN S AR g | N it .

[0003]  MZKH W] (<@ it AT ) BIRASRAT (s eSO AT ) A8 FEBHHEOR I i 4
BORT B TR AT RN

[0004]  EpHRALIA AL (HID) AT ELHEK 24T (HPM) VENAT (HPS) & @ i Ak kT (MH) FIi
KT o ARUKT H T HL i A0 B A o i 3= TR T VR Tlkrp, AT R K A MR
HPusE s 2 RE LR AR XA MAE, F2E S TR 4 RCHT ) HID
KT o MBI PTIR ROCAT N, TAERE D, 4T TP I e I 7 s iR 30, 4T 1) 48 i 4k
HAYIR T m80oR . s, KA SRt &, CLd i AR 18] s S 28 . i
KT FL A S B ARE R R 31 2500°C o F T BB RE R E R AR A DL R B AR L (TR A
B R BIAOR CER N AR ) MR 2257, TR B B P T L. 1X P
GUATY TR BN SR, 18 R 5 P 828 (AL R S OR 02 TR) 2SS IR T o 8, AR R 0 A B
A RE i A7 Ak v R I 28 Bdsh B (temporal and spatial thermal gradient) i S IKIALER Y
JI 5 X AR L s T SOt I 8 3 Y B TR ) R s SE S MDA 050 S A U
o, AN ik TAE.

[0005]  IE, R AL (HID) KT L gIVE, e il 2 Anitt < S i b AT B 25 H HID AT 1 H
I, ISR ADE (fused silica) (AZEHIE ) Hl. 7EE 1 gaH 7Rl s 1451
SEAR] o FE AT S A, HIVE E A SR RD N 2 2R, AEAT AR BRI R AR TR H = 2
AT . MR AN 1A IF DU 8 B i 07 oA oI 1 o 30035, RV e a4 5 A
A B 4E R 4 (pinch section) 3 %53, MR T2 %845 S HR. A
PRUES B, R - th B L s i =50 A k. FAMA 4 T8 % Fh A4S i s IR i+
() SIANTBREE AT, WA RAEEE (22 )L HHeK) KEEE R 6
T8 ok TR MR RN MR AR TEARUE S B BT . AR A B T ONER 5 K I I B B Y
AT R AH R

[oooe]  HAEEEMI 14k (wall load) HLYRE SR (HID) KT rh &)@ %5 B 1X 3 33
(R AT B A i T b HID AT il i (L RE o B 1 SR B2 TR AR AT VH AE I BE 5 9 HL AR
I #8 2 TR) B LI 3 R T TR AR 2 B o a7 RO R FEE ] 6T KT FR 5 i 22 s 570 1T 352 M), 2 ) A
& BT o X TR EEAT, B A i BRI R 3R 2 — A T B an g e v 5 | S B A
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6 < o Rk B LSS () AR A TR A2 N B ) 2 o RN Y
T PR Ry 5 A2 SRR KT 5 i 4D 5 i ™

[0007]  JEW, T HA SKEI (in rush) F1/ sRASASERAE LAY HID KT (9B R AR & o FF
AT HID 0T, LAt “ i ole” 7= AR F0 “ P0G 7 7 B8 ) AN BRAEAT TAE L FE P i T
JA RSB BT AT 1 R FL A SR i 28 IR fE AL sh i B, SR8 4 AR LG, sl AR K
T AL TR R R . NI AE R 5 A IV BE R R X 8k ( AR TG X (foot—point)) 1
FSCRR v P R P i A L P s P R P (A

[0008] 7 FL 7% % dsf doF P S0 v A8 (19 2 s DX P, A FR AR i BT P 0 B o v 1 B 2 0 S B 1 i
IR 7)o KT I ST Ja R P, FAERB AU Y. ) ml 76 B 338 5 2 e AR 1 41 46
B X R R o I A TR g FE R A ] [ B 2 (R PR D B i e R A 2L I TR
AR AR e ) o B3 28T BUW Bt IR 1, 55 28 R 78 SO AT OB} Rl 7 A Ak s 2, 4T 7
130T AE o 1P B s B A kT ™ T kT A MR R ] FEME . AR A B %
AP AR R, FEHE N T Y AR

[0009] & [y 1l 3H 72 4 B fih 25 EF 5 4 §E 4, $5% 7 Van Gennip % [ 32 [H & A
No. 5,461, 277 $&tH T 76 RN J& BB oA e 88 2 o IRAR % TR, TE AE il b 38 12
T B T PR AR G T O 2 B () F KA A B T T o A I A D I R F AR A
TP ZR A0 s 1 1 AR ] PR i rEU S B R 2, T R 2 . S5 B P B8
J2 () AR A ] L P o AR T A L, 8 2 AR A TE TR AU B8 BRI /N o IR 330 J 2 45 14
T M R IR T 5, SR T e DS I 2 G R A0 8 22 3 1 B 5 1 Pk B AR R 0 B R ) 5
flo HREIH I 3B B 5t 1 IS T2 SEBL AT B I TR AN 5 ), B o = A KB IR . BT
T B HE 2 AR /N (R T AR 0 5 A AS R ] 5 B0 BT AN A5 B8 () m 4 e 22 8] [ e s i 3R i |
(R 2L 4514 o

[0010]  th4b, SEIE LR No. 5, 905, 340 # s T HARZ AL BRI HID AT o 7244 FAR 413 7E— i
TV R R LA 2 T A Rl R B2 RO AR AT A B R) R AL B o p P B, FRR S 43
B T A 4 0, IR ETTIES (out—gas—able) 4%, LA T Ha AR 125 1 BEAA Bl 2 [R]85
U (¥ B 5P CABRAIR HID KT (R R L2280 %07V DA S B 1 AR T4 2 2 =i B 5, FEm
) Ak T A £ 134 o o TR ELRCRARG, B b 2 Ah, ANRE RIS AT 5 T iE M R EUE 25
—3

[oo11]  [AITHT, 45 o1 75 B EL A H B 8 st 5 A0 1) HID AT, SX RkT RESEHEHTXT S B FF A 38 Rl i)
T PRI, FATURRNY, ) 9 HL LA B0 (] SRS 1R i A 7 iy o RV 35 B X Y IR A 4L
AT T A, {5 AR AR SR TR AN RS LB iR &0y Jie &2 HID LT RE ST

RZIAAE

[0012] 7R J BRI 7R 90 11 S 7 58 v, $e it sy ot R kT, HL R A ) A g s (K A g
NS AL &S AIE Y, VS 2 /Db — NS ER r dhun. S EHE - aE 20— lkd
o WA OREENR GIANGF SR, BRMABINE. 51N NEEH 5 H i,
Mot S By d . SHE ST INERMERIER:, JFR I I g 25 B 0 1 2
He kR, 20— HERESHEBMNEINE X ER 2D — D NER A S
(surface irregularity), DA il AR J&] B2 ) BE A (R 2R S0 TR RST

5
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[0013]  TEAR R B 5 — J7 T s e S g S by, I 4@ 3k ot B I AT Il ik e 7R 1%
T, FR A TOE KA LT AR R S5 8 B i il i AR E A 2 /b — > AR T 7
P o I AL A B BN G NS i AR A o K H AR AR S )N BRI, R S
RN N AR o o = W R NI B i [2 al 1195  EI [ N= SN A N P TR Y
JAE S FL T ARSI 2 TR) R DX

[0014]  {EA A B 55— 77 THI ) 7 Y0 1k St 77 e, 0 w3 B i r AR S 235 B R 5 | NER 1 HE
WA R 2 JEfE Ak BB 20— NI R 3

[0015]  KIRZLL 5340 (crack pattern) WIS —ELEZ A SIS BERH VA 78
RIS MR PR T A B R — a2 A SR, B IR GU A ZIsREUy
A A S B AR R AR G TR T BE 1, AT BRAR T 4T B 1A 20 i 7= A sk 3 i RS A
(I ARATUBINY. 3% 1R R 7= A

[0016]  Jir4p i (1) HID %I A v/F ik S nl 7 i 22 Jol [ BB B 3R T V0 S 2 SU 5 R T Fl o HID
KT R 2] W7 70T 25 50 PR A 7= 9 L B BB A= 7 A o i AR 5 A R R 5
by s il FE R ) PR S S TR AT S ST P 5 RS EE W i S M AN & 7 AR ] e 3 B A
Rl

Ff 1 152 BF

[0017]  ILZE R XS AR BT IER, Ho

[oo18] ] 1 D BRAT (e ik S TS FELAT 1k T O AR 1]

[0019] || 2 Dy 2R S4% il eSCass ) van it R T AT 1) Jm) T A T A AL P
[0020] & 3 5 HAFLARAT s (K A AR IR TBOR AL K]

[0021] &l 4 g HAT SSER AT s IR F AR RSO AL ] 5

[0022]  [&] 5 Jg HAT MIREAR 77 A1) HAR RS TBOR A I 5 BL A
[0023] & 6 29 HAG Gtk AT sy FAR RSO AL

BEiExiA N

[0024]  BRZZH K L, 7t T VR0 Db iRy BB L (HID) AT o 2T HAT I A7 9
TEAE SR S R BT S5 1A IR . Shse | R RE ITE 2 [ A A
18], L9 2 SFEAT Gl 1, 1 s S B e FIVE R P s 2y DL Ty e
/b A v ARG B AR 2 AR K B 43 30 MR AR ON HELOINES 2 (Y Al 4 A
B 3 T PL S iR CR7RHY) AR 5T Ze 5. DUSGERR 51N 5 ALK 4 (113 H
R 6, BEE 6 Rt Ve S BTy 3 Ia R ER . £ 1, Rt T RAPA
FEAAH 7] ) F AR ZEL AR R B M RR E A4 1 HID AT o B T SEFILAAE, HID ATIEA £ b LAb A
[ 7 3 BT CARIRE (6 5 e A A9 R B IR S5t o HID AT 38 mASCRI A — A 41 4 802 0 20 =)
b, B A AR AL+ — 0, BAT 808 SO H T2 s R BN i tle . 55 XK AC U K sl
HID ST ANTR], ANXSFR T ELSLIRS) HID KT 8 & 73 o] ) PAIAT AN TR B0 H AR 574 o

[0025]  fEIE 1 Aoty HID I )il IR, R e AR AL A 1 5 1N T80 1) O 1 3 [
FEAZ S [ A B (7] ) sl B 0B 5 2 T s il 7 £EZ) 2000-2500°C 1
SERCE R B A , B M. T B R I M A SR A, AR A% B LR N ) 3
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B (1) 25 B A S A PR DR o AT 7 H AR 2% JBT 16 T2 PO 2 S 4 o 3 0 E 6 ol s P 2 g 97
TH U R J A T OX P AL 4510 . i3l AL 4 AT RE I, FaAl 4 B TR He
U TR E BRI o 25380 7 B S S A ST R BEZ THiR o FH 2680 e RO FEE R 8 v ) 2
R ZREL, 03 B 2 b AR ) B2 IR R R T B Aokt o BRI, WAl 5 A s e e I X
JEPFATIE ST o PR F 038 B B 4y 3 BE P TR AL 7. ERE S R BN BUX LR
GUTERE R ST BRI R R E5 4 3 AR, JFd ST iitts . A 4T H i
FAX AP G iy B A B 1 55 A, R AE T R) AR S AU T 3 SR R L T .

[0026] [ 2 7Rt T LR i 1Y HID T (% Je s i A B o 1 2 (%) HID AT gk LR LA 4B
S5 R E T R AR . Ak 14 B NIERTE &8, LISl E B iy
L1 T IR FIRSE . W FTR, RO A58 TR AL AR 14 R L2 H 6 FIH il 2
Z XA o XA F S A A T B 6 RN 2 2 MIFE A 1/4 2 3/4 &b SRR, fiTid
PEESHY RAR 14 FH2s B RE 2 0] e i DX sk A 25 6198 6 (9 N i iE i R U 2 itinid . X
WEZy 05 8 I A T B 6 RN 2 Z BRI 1/3 2 2/3 kb FEFT/RSEHETT 9, X
ey 8 AL TR EE 6 N 2 Z MBS Z) 1/2 &b R AR 55, ] 520 F 6
A% BB R (1) A ) FATLAG Y. 38 ORI AAR S 1 7 IR A IEan T R IR, — SR
ST B B P o B B B T P o 5 AR S b TR PR A DX BRI AT 45 8 A &
T AL YE r, AT AT 4 TR AL 17 TR TN GG i . B /b— AR 28 8 W Re E LALE
BT IR AEBE TG 6 PN 2 2 B RSN Z) 3/4 & 2/3 kb (B SEin il ) , RIAK
LT R, HMALGE TR AE &50, A RINA LT B SEERLAY &2 % R
AN TE I FF LG AE) o FRTHIAT A 8 WAL B AR BT 2 B 76 6 19 P ity SEEL 17 387 & S5 R 1
PE B o AR, R AP AEAE RN AY A0 ) — 0 T B3R A aL g /I fa 16, I LA A
REAS EFE A/ T2 5 6 Pl glE 2 2 MR B 1/4 2 1/3 (BRI b ) o

[0027] K5 I EI7R 1T AT 856 A WS IR FAR S A (R AN TR St 77 22 181 3 ~ 6 7R HY
T i S ENE 6 ERR . R, A RIE A

[0028]  {EVE 3 FHE] 4 Froniy MRk b, SRTAT 2] o FL 18 Bk o 19 By . Wl
3 FHFE 4 R, 75 AR A EAPAEPR AN BT AU (SSEEAL ) « RITAT S RE RIS T R
AU EEZ . R LL ER AT SN, AR T A R 2 A I LLAERE EHES . ik
B BT HAEE T B B A RS EE M ROR , e AR SR T b 25 B 5 AN s s 2 ) B
(1) 1/4 22 3/4 KX Ik A 88 DL e 7E 25 B FA AT =S 2 AT B ) 1/3 &2 2/3 Xk, A2 il
F D AT AL . A SRR ST (RN / B R BRI ) Ay HAR R R T R T I A
/b 1/10, IS BT BAEE RO . S s AR A AR, I Pk RS rLAR I A%

[0020] 4] 5 K 6 Frow, FUARAE LRI B X Sy BAT & s Bk &7 s N BB R THIX
. il 5 Fron, Wik 14 7] BRI MY 20 MR 20 v] BTSRRI BT
F AR AT o A8 21 T B EE 18 B B 6 S s SRR MRS 20
IV FAE F AR R T L AE 25 A A S 2 (R EE B 1/4 2 3/4 (X80P a3 IR 1 78 2
SERTEYNE 2 A EE B 1/3 &2 2/3 (R kAo U1 20 (K ~F (8 BER / BT ) Ay LA ot
R RSF 2 1/10, DR B P E R . w8 6 fros, Hin] R ME 21. 1%
%% 21 ] BA TR R I H SR A A AR g A F . Ak 20 B B EE 1 Rk HL
P B SUEE  HROR %k 21 DAY RGAE PR R T b A0 AR s 2 2 (R) R 1 1/4
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2 3/4 IR B UL AR B AR L= R 1/3 22 2/3 M. Mgk 21 1)
FOF (TR / 8RR ) o Al R g 2220 1710, DUE I BT EERAR . 3R i Ay min]
TR AT RN AR AT AU A 2 BEAKE B 5 920 A Ha AR |

[0030] BRI T HIGT G 1 ~ 6 BTl ) sl SO B AT B IRE T i AEIZ AR TE
ST 2 SR A HUE KB LT ARG R R AR o % AR ] BATw] J T HID AT A
BLATARRN G54 o F T 00 A 0 F AR AN U2 AR o AAR AT 28 SR 32 3 R 455 i
TR AR B B TN TINER IR R LA o 45 AN WIRE R 0 HARAE D AT A 73 Sl LA B A0
LIS 2 0m I XN BEE AT 20— NIER I Ay /. Bl R AR5 I g, A
IS R GES R LR I NP B LA R A S R i R e S T B B R M N o SR I AN =
RIHAR 2L 25 BR T AEHAR B E B DA NIER A /o AEASR WA, ] £E
HilxE B A TS JUAT AR AN G e B s AR R I R b, 491 B el B0 LA 5 1 4 70 T O LR £ LA
ERCERIE o n] R A CR AR LB A S s B S AR A 2 R
B A R T AR T By A

[0031] A WIANBR T s R BIT 352 3 1) S itk 7 58 FUAR B 38 L SOt A el the m R AE AR e W)
W B, AU AN 3R =4 PR A2, BR BT 7R B3R I A AR BASE, 3w R AT
FoftBAR. seh, AT HID AT (0 HIAR (0 LA FEAR AN G544 m] 5 B s SEAN R o
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