ICS 81.080
CCS Q 44

2 R N 2

30 E 5K ks i

GB/T 23294—2021
% GB/T 23294—2009

|

R

Abrasion resistant refractory materials

2021-05-21 %%

2021-12-01 £ 5E

50 4 0 B P
65 b o AL 3 B % DA 23



GB/T 23294—2021

i

]

AL AR GB/T 1.1—2020C AR EAL TAE S 585 1 3050 o A vfiE A SO 14 45 4 ARk 2 ML) ) 1 R <
B

AR GB/T 23294— 2009 T BE i KbHEL Y, 5 GB/T 23294-—2009 AH LX , B 45 #4) ] 5% 1 4 45
B A EEERZUNT -

a) BT EE LA 15,2009 SRS 15 ;

b) RS DGEYRE E TR E RS (LA 4 52009 4ERRAGER 4 F);

o) ST P R oK B ERE NM-2 JiS (L 4.3) 5

) ST A R 2 T R T K e TR AN AT SR R L BOR R AR (L 4.4 FIK 3D

e) MY PR T K M TR A B (L (e ) RIS HE i 22 Al THE (o) (L3R D

THEEA SR R N AT RER LA . AR SOIF 8 4 A HLA A AR RN & A 54T

A o 4 [ KA R HEAL B Z2 B3 22 (SAC/TC 193) $£ i HF 0 1 .

AR SO e B v A AT 9% B TR KR RHTE S e A BR 2 1 TG 8 i R MR KR A BR 2% A L e
I 38 3 TR B AR AT RS LU ZR B U 30 BE SR R BB AT BRZA W) LB 2% DT KRR i i A7 BR 23 w1 RS T
ARG B A PR A BT b R B T KRB R R L AU B R R AR AR B A RS A L L
T RE VR 4R 11 J 0y A BIR 2 ) L VB BB T oo df B e (B D) iy A7 BR A ) L vh iy iDL & - SR R B A BR &
R TC 8 A YA T KA A BR 23 1 7 B SBORT R A BR 22 W L i [ A B 4R FE R T RE TR R BIF 5 B
A BRZ A R AP AR AR B BR2A 7]

A FEZRFEN - ERR EEE KRR ET T CER S R IR TR SO KR
BAAN . ESCH L E/NE AR E R E M ST AR IR R AR OK RO B SR R B
4T AR

AR S B T AR ST 1) 1 R AR 4 A 1 0

—2009 FEH W KK GB/T 23294—2009;

AU RIBIT .



GB/T 23294—2021

O oA R

1 EHE

ASCAERLRE T 0 P iRt BB AT A E S 70 26 5 S BORZOR IR T ik R PP E R Y LA
bRAE IBH EAT R R E R

A SO I T R A R B b Sl i A T B SE R b B B R L BT Bk AR b 3 [ A
VRSP BERRI SE IR T BE b bt A i Ak 2 45 2 B P 0SB TS B R

2 eI AxH

IEN S R P9 A S S AP R S | TR AR ST AN R A A k. R T BB 951 SC
P A% H SRS IO B4 RRAR 38 T A SO 5 AN T HBIRG 51 S - FE R AR CRLER i A1 19 18 e B0 3 1
A

GB/T 2997  Z# UMt K il it A B i | 2 AL R B <AL R 5 U vk

GB/T 3001

GB/T 4513.2 R@E it k#1k
GB/T 4513.3  AREFH K+ k
GB/T 4513.5  REFH K # K
GB/T 4513.6  AEFH K # K

GB/T 4984
GB/T 5070
GB/T 5072
GB/T 5988
GB/T 5989
GB/T 5990
GB/T 6900
GB/T 7321
GB/T 10325
GB/T 10326
GB/T 15545
GB/T 16546
GB/T 16555
GB/T 18301
GB/T 21114

i KA RT3 R IR U7 ik
52w URE
5 3 uR Iy FEAREIE
5 5 R R i £ A T AL B
55 6 3 WU RE I 2
BB KO A 5 BT 5 i
BRI KB 03 BT 5 1
EF KOAA Y H L I s 56 J3E 3 U7 vk
i KR RE IRk A 222 AR 5
iR KAA R Aoy A IR B I U5 ik R 22 TH Rk
i KR RE S R RO T ik AR
BRI AR I KB b 23 T 5 i
SE FE T Al it 1R ) 46 07 v
SE T Tirf ) vt 36 MAC ol A9 G B 1 U
TE T MRS i il ROSE AL e W T PG 27 1%
ANTETE M KA A2 A s 32 i A A 0 Sk I 95 Y — BB
TE T KOBE R AR 128 A A B I ] A — RO RE
B WAL TE R AL KA 2 0 1T 5
i SR RE H R PR A A Ty i
Mt KAS R X BRI E T 5 B 3k

GB/T 22459.3  fif KUK 25 3 & or K mk [6] 358 T vk

GB/T 22459.4 Tt kJe%

5 A MRy W IR HTITR R B T vk

GB/T 22459.5 Tt kU3 &5 5 #AY BB 4y A (0 43 H7) 13 36 7 18



GB/T 23294—2021

GB/T 22459.7 Tt KV 55 7 #453  HAth Pk R85 7 %
GB/T 22588 [N i # 4 # R 5 sl 3 44 R 4K

GB/T 30873 it kbt PrahaEthil s 7y ik

GB/T 50080 3 1R U - kA Yotk A ik 367 o b o
YB/T 4130 it kAt 8 SR EOE Ik Ok &R

3 REBEBFMEX

GB/T 10325 F5E 1y LA SR FIARE FE SGE T4 30
3.1
it BE it A 44 #]  abrasion resistant refractory material

TEAE A A5 0F T i B PR RE AL R A9 LA AL, O5 \SIiC 8 SiO, Sy F o BTH Kbk

4 HE5Eme

4.1 i B ik AR A3 Sy S i e T S T K R T S T R AR B i i o 8 S U K2
4.2 TR ARG HR BRAL TR AR 4 NMZ-1 .NMZ-2 \NMZ-3 . NMZ-4 \NMZ-5 NMZ-6 NMZ-7 45,
4.3 B i o e Rk G T8 BRI AL R 3 07 R SR 38 el % BEAL A B5 43 9 NMJ-1.NMJ-2 NM]J-3
NM]J-4 .NMJ-5.NMJ-6 .NM]-7 fl NMJ-8 A5,

4.4 i T R TEORE AN AT BURE Gl T A Tl i A R AR D BB AR AR 2 S NM-A UNM-B1L U NM-B2
NM-C1,NM-C2,NM-C3,NM-C4 £/ &,

4.5 T JBE T kR 9 R e B AL $8 FR 4> NMK-1,NMK-2, NMK-3, NMK-4, NMK-5 , NMK-6 ., NMK-7
LS.

4.6 Tt BT KUK 3R FALFE#T 4> - NMN-1,NMN-2 . NMN-3 . NMN-4 /4~ pfi &=,

4.7 FSH ONM B KDUEDF S B TR 20 KON SRS PR e UK B BUE PR
TR 3 RS L A BLC S B R T LS RN B A B LS B N P R R A

5 HAEXK

5.1 TRt JB ief R Y BRALFE PR NLAT & 3% 1 L .

5.2 fiif JE i K B8 iR GE T 00 6 0 Ak PR B8 7 MR R B8 e ) 1) BAL A8 A5 BEAT 5 3 2 I RLZE
5.3 iR JB% iR A B TN AT SR GE T T i AL R0 D i BEAR AR AR D AT 5 3R 3 Y MLRE .

5.4 fiif JE i K AT SR A4 BEAL AR BR NEAT & R 4 BRLE .

5.5 it FE it K YR 3K B BEAL AR R B AT 5 3R 5 BHLE

5.6 fiif JE i KA 114 ROSE Fo v O 22 B AR IR EAF 3 6 IO RLZE .



GB/T 23294—2021

® 1 WEmAREHELIER

Ei=xy
g BR T R Tl Ak Bt % W 5
NMZ-1 | NMZ-2 | NMZ3 | NMZ4 | NMZ5 | NMZ6 NMZ-7
w(Al, 03/ % no | = 55 65 80 — — — 80
w (SIiC)/ % o | = = — — 40 80 85 —
w(Cr, 03)/ % to | = — — . — — — 5
w(Zr0,)/ % o | = — — — — — — 4
o | < 21 20 19 19 18 17 17
BRAE/ %
o 1
n | = 2.40 2.70 2.85 2.40 2.50 2.60 2.90
PR B/ (g/cm®)
o 0,03
o | = 60 70 90 90 110 120 130
TR He 3 5/ MPa
o 5
o | = 10 12 15 15 16 16 18
W R E / MPa
o 2
‘ o | < 9.0 8.0 6.0 6.0 5.0 4.0 6.0
I S/ om®
o 0.5
THRE P (1 000 C, 7
TR A K ox 20 20 20 25 30 30 25
/K
0.2 MP K &
o i A A T i w | =] 1400 1450 | 1500 - - — 1 550
M/ C
PR B 000 CHf =
FHER ik o 1.4~1.9 4~8 8~10 10~14 2~3
ZEH)/[W/(m+ K)]
F2 WMEMARERMNEBLAERGERTFERRUKARPFEFDEEF
AR D
W H R TR WAL RERT | 85 % W R 5
NM]J-1 | NM]J-2 | NM]J-3 | NMJ-4 | NMJ-5 | NMJ-6 | NMJ-7| NMJ-8
w(ALOy) /% =\ — — 60 65 70 — — 75
w(Si0,)/ % = 60 40 - — — — - -
w (SiIC)/ % =\ — — — — — 40 80 -
w(Cr, 0;)/ % = — — — — — — — 3
w(Zr0,) /% =\ — — — — — — - 2
RFRE R /(g/ecm®) 110 CX24 h4tF )| = | 1.90 | 2.00 | 2.40 | 2.60 | 2.80 | 2.50 | 2.60 2.85
110 Cx24 h it FJ5| = | 45 60 55 60 65 70 75 75
H TRL T HE 58 B / MPa
1000 CX3hgeE | = 60 70 80 90 100 100 110 110
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®2 WMEMARISNEBELERGERTEARUKBPMEFOREL) (2D

EiEA 7
moH R TRALRERT | S5 NIE T
NMJ-1|NMJ-2 | NMJ-3 | NMJ-4 | NMJ-5 | NM]J-6 | NMJ-7| NMJ-8
110 Cx24 h TR | = 6 8 7 8 9 9 9 9
HRPLATIREZ/ MPa
1000 CX3 hge)s | = 8 12 9 11 13 13 14 13
findi A LAk % 1 000°C X3 h &5 —0.3~40.3
H VR B/ em® 1000 °CX3 hgg)E | < | 10.0 8.0 9.0 8.0 7.0 6.0 5.0 6.0
ﬁ?ﬁ% K% 1000 CX3hge)F | =] 30 20 20 20 25 30 35 25
B EE W [A] / min = 45
22 BRI ] / min < 240
] = 0.6~ | 0.8~ | 1.2~ | 1.3~ | 1.4~
SHREFA 000 CHRZHZM)/[W/(m « K)] L 11 LB L7 8 3~6 | 7~10 2~3
I 75 $5 v 8 P 3L B/ °C 1200 | 1200 | 1400 | 1450 | 1500 | 1450 | 1650 1650
T M I v O LR R R R TR R A DR RMBRE S5 h JE R IR R KT 1.5 Y0 i R
Fx3 MEMARENMTEMNEBLIERGEATAHELCRLES
£
Wi H o i % it i AT
NM-A | NM-Bl | NM-B2 | NM-C1 | NM-C2 | NM-C3 | NM-C4
w(ALO;) /% = 90 50 50 40 36 30 30
w(Fe, O5)/ % = 1.0 2.0 2.0 2.0 2.5 4.0 4.0
R/ (g/cm®) 110 °C X 24 h #tTJ5 < | 3.10 2.50 2.30 2.00 1.80 1.60 1.40
110 C X 24 h #t+ )5 = 80 60 50 50 40 35 20
WL ESREE/MPa | 540 C X3 h4%J5 > 80 50 40 40 35 30 15
815 °C X3 h )5 > 80 50 40 40 35 25 15
110 'C X 24 h #t T 5 > 10.0 8.0 6.0 7.0 7.0 5.0 3.0
WIRPIYTHR A /MPa | 540 °C X3 h )5 = | 10.0 7.0 5.0 6.0 6.0 4.0 25
815 “C X3 h4&J5 > 10.0 7.0 5.0 5.0 5.0 3.0 2.5
Pk A8 4k % | 815 C X3 h k)5 —0.3~0|—0.2~0[—0.2~0|—0.2~0[—0.2~0|—0.2~0|—0.2~0
IR S / em® 815 C X3 h beJ5 < 5 10 10 10 12 15 15
SRR (SIS THEHM)/[W/(m + K)] < — 1.0 0.9 0.8 0.7 0.6 0.5
I 77 J5e v 8 P 3L BB/ °C 1550 | 1300 | 1300 | 1200 | 1100 | 1100 | 1100

FE e AR T X (PR S T SO PO A TR AT 53 Ay T B S R AR R AT SR o R AR A T W I e T R T oK 8 U
AHHEATAIRE LA A 5 ARG 5
TE 2 A SR v (0 P UL R A T A A A T R e S
KHBEE 5 b Ja R A KT 2060 KBl .
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8 M
o H BATE S T A i I 5 % W 5T
NMK-1 | NMK-2 | NMK-3 | NMK-4 | NMK-5 | NMK-6 |  NMK-7
w(AlL 0/ % =>| 65 75 85 — — — 80
w (SiC)/ % = — — — 40 60 70 —
w(Cr, 03)/ % = — — — — — — 3
w(Zr0,) /% = — — — — — — 2
R R/ (g/cm®) | 110 T x24 htF | = | 2.50 2.70 2.80 2.40 2.50 2.60 2.80
TGk ALBA54k/ % | 1000°C X 3 h 485 —0.4~0[—0.5~0|—0.5~0|—0.4~0|—0.5~0|—0.6~0] —0.6~0
WO ESRE/MPa | 1 000°C X3 higfg | = 70 80 90 60 70 80 90
WL S 4/ om® 1000C X3 h¥fE | < | 7.0 6.0 5.0 7.0 6.0 5.0 5.0
KZ%{%H 000 ¢ 1000 °CX3h¥E | = 30 30 25 30 35 40 30
nj g e E Y 15~55
SFHREHA 000 CTHZEME)/[W/(m » K)] 1.1~1.6 1.6~2.0] 3~5 5~7 6~8 2~3
77 B (R B/ °C 1400 | 1500 | 1600 | 1400 | 1500 | 1600 1 600
T o A v U S R T T A T SRR 5 h S MR AR AN KT 200 M IR B
F 5 BN MR RNELIER
8 bx
moH BATE ST BRACRERT | BB I
NMN-1 NMN-2 NMN-3 NMN-4
w(AL O3/ % = 65 80 — 75
w (SiC)/ % = — — 80 —
w(Cr 03)/% > — — - 3
w(Zr0,) /% > — — — 2
110 °C X 24 h T )5 > 2 3 3 2
W IRPTHT R 3R/ MPa
1000 °C X3 h )5 = 6 8 8 7
IR T B/ cm® 1000 °C X3 h )5 < 8.0 6.0 5.0 6.0
HiHE R 8]/ min 1~3
—1.00 mm 100 100 100 100
RLEE /%o +0.50 mm < 2 2 2 2
—0.075 mm > 60 60 50 60

(2]
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RF AoV 22 RF 100~300 +1.5
RH>300 +4.0
K <300 2.0
L ith
K >300 2.5
B KB (a+b+0) 20
B K e+ f+g) _ 40
fa H AR 6
T BE <<0.25 AN B ) R g o 9 bR
YK TeJ¥ 0.25~0.50 20
FEE>0.50 AR
W7 1 )23 L ENVE:
6 RWHZE
6.1 IR B S K A% 4% GB/T 7321 HEAT 5 il B it 08 BRI AT 98 6H4% GB/T 4513.5 47 5 i & Tiif 2k
P GB/T 22459.7 ¥EA7 .
6.2 AL o B GE AR PR AL i GB/ T 4984 .GB/T 5070.GB/T 6900.GB/T 16555 #1 GB/T 21114
#HA7,
6.3 W AAL AR AR TR BE A I 5E - T B 0 it 4% GB/T 2997 HEAT . Ml 5 i K B8 TRk B Tief B it o T 948 e
¥ GB/T 4513.6 #£47,
6.4 i IR 58 B2 ) DU € #%2 GB/T 5072 #E47 .
6.5 HIRBUITIR A E #Z GB/T 3001 #A17.
6.6 TR JE Mk J 8 9% 8 Il BT I RS 4 5 BE B I 2 H% GB/'T 22459.4 #EAT .
6.7 R E R I E $% GB/T 18301 47,
6.8 PUAGEMERIE L GB/T 30873 #17.
6.9 AR IR AL A e 4 T e e 1 R B A I € #2 GB/T 5988 #E4T
6.10 AR BRI & AT b4 o AT A R EOR/ME T GB/T 5990.GB/T 22588 #1 YB/T 4130 #47.
6.11 T P i K A% i B 0CA0 T 4 1R BE 1 5 % GB/T 5989 kA7
6.12 M BE T A At RS WA W I T A 4% GB/T 10326 347 .
6.13 T JE TR K 8 1AL 4] 5 B i) Ko 2% B I (1] £ 0 5 #¢ GB/'T 50080 #E4T o
6.14  TiRf 5 it K W] 2R} AT 98 P45 B I € 4% GB/T 4513.3 BEA7 .
6.15 TR JE i S I 3 Kt 42 B ) (9 90 € 4% GB/T 22459.3 47
6.16 T J i Ak 8 3% KL BE 43 A I € 4% GB/T 22459.5 47
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