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Lo — i 25 i et — 76 82 68 B RIAE D7 v, JLRRIEAE T- ik — e 268 I A BRI A2 DN
2} 600mm ~ 1200mm, [~k r) 5L AN | B & 2RI IR Z 4Lk, HAob BT -

(1) R & IE vy il 2500 25 S N CSHS D I K 1 A% B s B A 4

R i A A A AR R JEL K/ NS FH DG I ) L 8 B R e AT e e, K e e T L i B e
JE PN B T B O ML b SRR R IR E TN I, vl ) 2 A 3850, A B B O L L i
M 50 ~ 100 %5 / O3, A BRI R E AN N BE S A1 32 e P T g ) B DA LA
A 600 ~ 1000 %% / 53, BB IAGIHEAT SHS SN, [ 3 &5 BRAFVA 215 AEAN 5 9 26 1 F %,
ﬁgﬁ/@‘%)% H

(2) R B0 A PRV M & JZ R BE A ML / TCHLPHEW IR W IR 2, 1 0 B
(1) TR R F AR B % 52 5 33 e s K E, 2 BRI LR g ) 5, T 0oL |,
B ERPAED, MO ISP I - 0.1 2 - 0.3 KARZJE, — Mg
ANECHIEF A B/ TEHLPHER NG, 5 3B oA Uie e BRI H RN, fp i |) K T 855 T 12
/NI (#1445 TR, S P B DAL, A5 L e A, IR BRI LRI 35 55 , 58 PR IR 2 A o

2. MRPEBCRIEER 1 prads p e 5 4, JURFAEAE T Pl 5 30 32 LR H AL 2R Fe, 044
BB AL, BN I 48 A0S Zr0, A AR T10, 44 Ak S10,. =44k — 47 ALO, FI =41k
TN B,0,, 25 A 4% EE R 4y LA SRR 52-60% Ry 18 —24% A AL 3 8% 4K
PBAK 3 —5% AEALEE 1 — 4% =440 TS 1- 4% =50 0 3 8%, JLE EE B 100%.

3. MAEARIZLSR 1 Prid e i, JURRAEAE TAE A ML / TCHLPHR I s N 1t B
AROEW R AP G AL T P B AL N, HE R s — SR G IR e A 2 s HAE = o R &4
A WIRE 2 10 525 06 HE A4 RS (R ATURS I g B0 000 T ] A 00 R0 ek 7] 5 Bl AN
HIERBEA G A5 | AR AR TE A s TEATLEEORE A] R ) S dg i v — S i s 4Bk, WAk Al
A8, AR (1-2) 1 (1-2) : (0. 2-0.5) : (6-9) : (4-6) ; AR %2 AN RS
TEHERNHZ (2-4) : (1-4)  Jus EEAEPHRM IR AR A T A bl / TEHLHEM NG, PHER
MRS TR TR SR, e & R TS AR T N W AR A, PRHEM IR RS
TR A A AL TR S EE Y 2-5%.

4. WRPEACRIZER 3 Pk I E 7325, JURFIELE T W UR T o BR 48R T D XUy A T4
P, AN R SR I A 2 FE B A TG 5 8140 570 g SR WG, SOk 70 A SR BRAGE, 51 R A ik
A S, (R R SRR
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—MXOEMEmRMM=TESENFERE

AR i

[0001]  AK VS M A WIAVE RS, BAR K —F &8 P& Lm sy Tl 3 &
JE B A EE A (Sel f—propagating high—temperature synthesis fij K SHS )0 E 25 2.0
RIS SR P T VR A I i R K AR EE I v = e B A I T v .

HERA

[0002]  FE T LA KT K EIGE, — RV 5 e I ORAH IS B F K e TR H 40
TR B ARl N AARIE A KR A SR St o F AR R ol B 45
A B S A BAE ] T, A AN H I RO I SR . JC IR R B X I K R
s BTS2 305 BURLYE V0 e 7K PR i B i A FH 5 DR A ik A v 1 KA R i K A8 S
b PR SE  Mb OLBE N . PRgeit, TRERNXEE T2 EM A HEE S KT
N R TE DR RS s BB P il S LR R AH S, YRS T K, AR DR UKL
270, BATTHNEEA =K . SRBNFWE R EE SR Ss -
BVBEBRE WS RE ANE S s IRE YR GRIBAT BLANE SR LA I SR A |
N IR S5 LT YR R IR RL A8 B SIS (B A Aol HLAN A L Bl B 2 5 A i T
E KT ENE ). XA TR B G8, T PERe s —, FHi P BORGB2, 45
A 7199, D0 F LAl R B A0 B ok T, AR 2% T AT I e AR, A AR — AN
st , 6) fh o 55 A T AR K KR o

[0003] —=JCEHAGERMERE. PR RE YW R M7V 6 00 T, R 4 e A&
PO | B BT I ph AR S i o R S AL etk Re R A T, SEIL = oo R R
& Ja T Re s A W R A D sE AL, AN AT LSS BLE 1 &2 648 255 Pk e B e vt LIS B AN
[F I o T30, 1y H S oA R i A A 22 45 &, AR 2 AT S AS R A BE R FAZ ik R 4k
FHUCHD, Rz 775, W7 FLA0 e 1B B A3 it 63 e o 57 I 2R -5k f A0 A 1, PR L s,
MRS T A AR B AR S 2% 00 1 (75 AR () 1, $ iy 1 8 & AR Ie AT 2 m o
[0004]  FEFrad G PSS E NE RS TREIH J, kBT R 3 B R
G5 DB IR A HEIBUR IR BV A PR VA BN K 7K B 7K 0 K B R 48 DL ROARER ) T
FPKIE HE RS &5, AR AT A2 — L AR EEROR I BE 5, AR WA K AR B i ok = o0 254
SR AT EALM 600mm F 1200mm [F)EE, 7] HENH X4 .

[0005]  {HYE K DA TE IR FE A, RN A AR OK, B SR A O, 78 F & 9 il 25
L& % (Self—propagating high—temperature synthesis fij#K SHS) S 3V I Rl & =,
T 20 P 0[5 B R o e A P AR I, DR S e B I Ok AR AL, AT T N
PRI I H CA & TR A2 = o B A8 .

[0006]  hUbAS A B R S BRI B A g v T BB )8, — 2 [ AN
B RN R AR AR T s R WO T — 04010 1 2 il 20 A (SHSD O B = A g 4
i, — 7 S AN AN 2 AR I AR T ™ 5, 5 — 7 TR 98D T AN DR g s B ot vy R A
M ZF LI e LT IE K e = o B &%, iR, e ] 4,
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ZRAAE
[0007] A B H AR T BRI — Pl il F T 46008 A7 o b 5 0 s il B 40 L B B A 0 M A
J3 b 25 A R I 0 R S K A% R FAT MLV S HLARAZ A5 RE K AIG IR VA 201, A7 AE 7K
JE R ARYE 0 BE R D PR K AR 1) ER 4 e B S R i 0 1 AR Jon I g e RO T PR T e — e A
EIEIETT .
[0008] ANk W HH (TR B8 i ok = o0 52 A M IR 7 v, i =0 A I A FRIE 42 DN
>k 600mm ~ 1200mm, [ 4k r) 5L AN B8 2 R IR Z 4k, AP -

(1) <R 1 AE il 2500 7 B S 8 CSHSD IR K 11 42 B s B A A

R AN A5 A2 IR JEE R /M AR G Y. () Pl s L e e AT 2 e, e e T s A L 3
JE VI BT B OML L SRS R HGRE TN N, Wl ) 3 A AT JE B B O LR L
T4 50 ~ 100 % / J3h, R IR R0 A BE S A1 1) 5 J5 T2 T N A ] B oM LA 1k
h 600 ~ 1000 % / 43%h, 51RERGRIREAT SHS SN, [ W 45 RAFVA H1 5 AEAN N 26 1 TE %
#)2:'#:]3/@‘%)2:? H

(2) <R B0 A PR VAR M & )2 R i A ML / TCHLPHEM R b i 2, 20 B
(1) IR R A% M e 2 B e 1 P i S, e e AR L F W o 6 25, B T30l |,
B ER A D, —AMEO ISP - 0.1 2 - 0.3 KRG, 73— Mg
NI AN/ TEHLPHER TG, 15 305 Op Ui e BB B RN, f i) i) K T 56 T 12
/NI T A 5 I8 45 A, O PRTBSCoL, 457 1 T, R BRI AN ] 55 , 58 R IR )2 A
[0009]  AKEH, JPER (1) vh BT IR0 7 J2 BN 1T e, MR o F — el 1.5 ~ 2 2K,
DL HH A A BB R 1.6 ~ 2 2K 0T R DRI BRI o — e 245, AFKEAT 600 Ak
JE 16 LA R AN, DRIRE JEAH N R R, BT — g s B AW, v DUR BB B R e, AFR A
12 600 BEJEL/NT- 16, LR AFREAR KT 600 /NTF-25F 1200 (FE9%, DRIEE JEEAH G , 4R
55 P55 R 38 7 , ] LUK FH A AR B e e o
[0010] AR HH, B BRHAGH 32 BRI AL BB Fe, 053 80K AL, )8 N 454k 210,
AR T10,. EAEE S10,. =AU A R ALL0, R =440 Al B,O,, K- AL 4% 1 1 43t
N ZAAEHRY 52-60%. FEKY 18 —24% AL 3 8% A AbER 3 5% A AbRE 1 - 4%, =
AR 1- 4%, =54 i 3 8%, LR E S AL 100% SE LI HIICER Zry B 19380, %
NP a - AL0, B B, el i) 2 Fe B G & T K ARANAS W 10T, A4 LT
R GHE ST
(00111 AR B, 75K AREN A rh EAT 1 8 208 (il 9 00 5 B N CSHSD B, DK AR A 15
TR, 5 1R BN JEORE CRRARGRD , 1) FH R 34N B R s ) 4 i, 7= 2 3000°C LA b 1) it , 8
S NVEAE 45 R N TG G, IR S N AR ) TiB, O ik 2850°C) /ZrB, (& £ 3040°C ) -
A1,0, U 5k 2040°C) J Fe (% 50 1560°C) Il JLAN TR AR A5 R BERET 1R PN BE IR
AT )Z, 5 A A B R, R RO AE B0 3 A E R R IR AR A B R
() Fe (7.8g/cm’) BARENET P BEFE B R RE IR 2, 3T S AT Y BE SR SRl A RS 3 B/ K
TiB, (4.52 g/cm®) /ZrB, (5.8 g/cm’) — AL, (3.97 g/cm’) W'EHRELE, TR~ 311
P2 RN 2E TR R

Fe,0, + 2A1 —— AL,0, + 2Fe + 836k]J
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3T10,+3B,0,+10A1 — 3TiB,+5A1,0,

(37r0, + 3B,0, + 10Al — 3ZrB, + 5A1,0,)

a— A1,0, P % ELA bl ARG Ui 5 ORI 45 25, TiB2/A1203 EA M A EA K
UF AT 45 G, X B TiB, 16 AL, F0RE R AT JE I AH BUAZ% 45 i FH K ORI 25 d ik 72 B
PR IR, RIORLI) R 4 455 i S, B el o AR, 2 EAE o« - AL, BB B AT
P, fei ik o a2 Fe BG4 T K AR W3R TH, A2 IR, St i i e 6 0
5, AR B BRI [ N J5URE BRI (1922 /b, B B8 J2 B T LAAE 3 ~ 6mm 2 1],

[0012]  FEEHAIAAE & AE il 2500 5 S N (SHS ) H REMR AL s 1 7= A= 30 43 #4 i, FRAIE
KV A o 5 R E , kD AR, B B K AR B L 1) — o = A M

[0013]  AKH, A AN / TCHLPHR NG IR A K 85 W g [l 44 T Pl s 2
LB, RIS — R EWIR AR R . AE =02 G B RA MR IZ AW TR RHE
FH B WA G R PRSI A 70 R S0k 57 5 Bl 2 AN ARER B e A |70 A2 gkl
HUEECR AT R T B s . it AUk A Aa T, e R S (1-2) : (1-2
):(0.2-0.5) : (6-9) : (4-6)  HAKTT VL AN RS TCHUIEEHE (2-4) : (1-4) it e
PHEW R FI PR A TR HL / CHLPHER T, PHER TR EFR R AW, eAiE —H
K. THIE R T BRAT = PR R AR, PR IR A 57 B4 FH 2 A WU IR B R
2-5%.

(00141 A& B, 5 HU g B IR g Xy A BUIR S g, AN RSB B g hy £ 45 3
BRI s DA R SRR, CSOME 7R A SR BARIRE 5 &R ok ik S8 A T I, AR 3 7 D = FR A L
[0015] AR B rh b o] fd B B4R 7 1L AR R EIRE AN/ TCHLPHEM G . R ERER
Fl e 2 A5 B MR 3 0 T3] 1 i T J 3R 5 M T A e )22

AR A BT

1. AR T 78K AR P i BE it ok — o B & 2 (B &2 R I8 2D /L7
2, T BRI L N R R T O AR N TG N T B B 2 R e A, A B R 2 K T
AN N BE LS G % OGN P, JoIT Rl e R VR I, A AR T /N
[0016] 2 A B K AR B8 I sk — TG 52 45 8 nl DARIASEAR 2B 7=, b N 21K AR A 26
TR, A R TR K 1 AR B0 106 5 28 0% U J5 e A 50N 8 52 I8 et 2 285, i A 2 Al FH 7
i, A M A Br At & 2535

F$ &35 AR

(00171 B 1 A KR EEm = o2 &8 R E K.
[oo18] & 2 K AR BE i ik — oo R A ki
[oo19] & 3 T SHS M2 LabLEh i E R w1

[0020] & 4 ] SHS BB OMLEE Mt = 1

(00211 K& 5 HH T SHS B oL A5 K AL 7~ 2 B

[0022] ¥l 6 A s FHBRER 2 BoRH i 4 e vm ]

[0023]  [& 7 A HEE B A EEE AR OR B K .

(00241  KErhbrts <1 HNET, 2. BEE, 3. MRS, 4. 752%,5. HBhHL, 6. R, 7. 348,
8. V%S, 9. BLIRJE L, 10, diiaG, 11, ZRI9%, 12, aAr4e ST, 13, ks, 14, 1242, 15. 4t
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BAIR, 16, WAREA, 17, B [H R4, 18 I M gt Rl, 19. N &4, 20, s, 21, &8sk,
22. FER,

B EA N
[0025]  "THIGE G HARSE ], JE— 20 B AR W o W LR, T 2 51 i 4913 FH 3 15 W A )
A T BREIAS R B (PTG o A Y B, 725 T AR BRI N A 2 5 ARSI E AN
GO A] DO A R BAE 25 P e sl Bl A8 4, 3X S8 S0 T X R 0 T A WA 7 i BRI 25K 5 P B
HOFENGEP
[0026] S5l 1 X} DN1000 KB 6000 — o5 A8 BT b 7 VA IE R I B JA 3404
mm, LA [F])

a. W E & GE ST O A S Y, (SHS) il K AR B AN

PR VRN A ARG 1, M2 1020, BEJE 12, K5 2000, %§ 3 HL 4% 4 B IR 12z,
PR 72 B R ZE AN KT 2, A BLER I B AN A he e Cln &1 7D, AN R e85 . T
VN EE IR BRAL .
[0027] & Wutdt o, B o AN NG A B, A MR [ e 2
[0028]  PMCHIERHGR], LABC LE LU A S8 AL Bk 56%. 88 21%. S Ab 5K 8%. A ALK 4%. 44
AR 3% S AE Ry 3%. B AL 5 % 25 c ) 137kg e 3 JEURE, A A5, TN B K 14240
B, A B O, SCE IR T IE AR 80 # / 4rBh, RGN RHENE N A 3821 5, T
BTN R 600 3 / oy eh s s e, s R NV EAT 1 8 A v i O A RN, B[]
5710 F, fEANEF P EERE ] — )2 A m i B PEBE R TiB,/ZrB,— AL0, 4@ B %, 5 o b 45 5
S o U B AT, A5 PN B S ANk A B, T RIS ) Sk 5~ 10 404, o P S 0ol L 45 1 e
[0020]  frdEAARUR FE B oK G, Prbrd se A1 B, 15 BN B TR UM M & 2 5 2, &R
HIZEREHR 5~ 6.
[0030] b. RHEOIZFE LEHATWRINAHL / TCHLPHEN IGHea: A

RN BT KE ORI 6 KK T, FFEE U7 B eI L, il AR AR FIAZ I
REl B 5, B A AR T
[0031]  FHAMECAHLHNH A /<, 183 0. 02MPa, FF 8 3EEHE A2 116kg £ 0T I FR 4
CIRFEE ARG (IR LLB A IR G 30%, ZRIEEAZ 10%, SRERMIR 10%, B3R s A 6%, 4,
ATk 6%, —AEALEK 1%, WA 8 20%, A B R 13%, —H2E 2%, 28 TS 2%), JF I &0, # 5
WIE L TEAR 200 ¥ / 53%h, SEIB KA N D) B R
[0032]  RAYIMIGIELL 12 /NI ZE AT, SCPH B O UAS 1 e e, 37 T 358 56 76 i 4%
[0033]  SKJififs 2 «%F DN60O K& 4000 1 — 0 & A B BEAT M7 A HIE ORI K B ST 3
4 mm, LR [A]D

a. W E & GE ST OB S N (SHSD A K AR b % A AN

R AR AN A, A% 630, BEJE 12, KBF 2000, %92 H 4% 0 E Sh I8z, B[
WS HR R ZEIANT 2, 1 H BB I ER AN e e Cnn &l 7D, BN T 4 5 T b
NN AR R AL
[0034] 22 Wutdt o, B o AN NG A B, A MR [ e 2
[0035]  PCHHIERHGR], CABC LE LU A S8 AL Bk 56%. 88 19%. S b5 Hn 8%. A ALK 5%. 44
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TRTERY 3% AR AL EE Ry 4% S840 5% 250 86kg 2 3 JEURL, VRA AT G, INNBIK 4240
H, A BB, SEEAR T A 90 B / 434, FRR RGBT BHEANE W A JE , TR
IR 700 & / 43 Phisrd e, SUBRR SO RHIEAT B S R S B OB RN, S B I ]
5710 Fbo £EANER N BEREE— 2 AT i BEVEAEY TiB,/ZrB,~ A1,0, 4@ B %S, £ [ N 45 R,
S PRI, 5 P B B RV K e ], L FE IS B) Ay 5 ~ 10 43, S B 0o ML 1L e
[0036]  firdE AR FE B T ok T, PR d se A1 B, 15 BN B TR UM B & 2 5 2, s R
HIZEREHR 5 ~ 6.
[0037] b, SR ELHEAPEE TEHAT ARG ML / CHLPHRA IR o R
RN BT K E ORI 4 K KT, FREE 7 B e eI L, il AR AR FIAZ I
Pl b, B A R R T
[0038]  FHAMELA MR I %/, 183 0. 02MPa, FF 8 HEEHE A2 116kg £ BLIR A
M OIFFE AW FCIR LB « LIGHEBER G 60%, it 400 HT 20 1. 5%, SFRRENH 1. 5%, 3%
TR 4%, AR AGEE 4%, T AEABAK 1%, WAk 15%, A Bk 10%, —FEE 2%, T 1%), 78 5
DL, BB L N R ) B o
[0039]  RAWIMIGIELL 12 /NEE 2047, DG BSOS e, 37 T 358 56 76 i 4%
[0040]  XFJsIEl 2- P 4 (R &k R I SC e
3~ 5 4399 g T SHS 1 25 0oL 45 R IE AR AR S DA 7= P, B Ca L T A o) 2
H &5 GE il A SO N R AN A AT B e, L L 6. L R 6. . LT BHE
8.. MAMICH 9 diwns 10, . #EHIES 11, Bovfe ae 12 M. Rk s 13 S5, Kk B
W EE BN EE T EOPLE, HEIIL 5 W3R 8 I8 e 8 7 LM I H 9 RN
JiE e, il ds 11 o] DAY T H M LI TR 42 1l K 2% R R 3
[0041] 6 Ay A AR A X e B 1 41 e v = T, LA e L 1 2 e AN A e 2
DML ERR e s, H B um e 10, . W84 140 . MR 150 WHRIR 16 F1K[EIEHRE 17 2541
Ji, SLA RO BT SE R BRIR 16, SR 548 EAMRIR 16 JFH SR IEMEAE 17 [ , 55 i 205 P i
Hi6 10, HIBM 14 15
[0042] 7 Al FH A B A S e G 1 21 20 3 IR IA e L A A e S A (B
JELAFNTE, WA LD IR Bl B RSE e, A B AMRIA 15, . BLER 16 B[ 154
17 P& 19 INmiH; 20 EFER 21 F LB 22 4 a, LA RSP IBE £ E L FER 19
AR 22 DL I BRER 16, FIIEREAE 21 [, T 2228 MELER 15 F R [mI 484 17 [, 5
Ja B W ] I, g 1K
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