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HJ7HIG6I:H L:G: >C |I=: ;DGB D; 9>H8 L>I= 6ll=>80&:${ H6BEA:H L:G: IG:61:9 6l

D; BB6C99>6B:I:GD; BB -67A: EG:H:CIH 6C9 9 :68=:DG E:G>D9H D; 6C9
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#+4. =:B>86A 8DBEDH>I>DCH D; '> G ,> EDL9:G 6C9 HJ7HIGG6I: HI::A

CK45 substrate | NiCrBSi powder Weight (%)
0.40 Balance Ni
0.40 15.70 Cr

Balance 4.08 Fe
0.42 - 0.50 0.81 C
0.40 4.27 Si

- 3.35 B
05+0.8 - Mn
0.035 - P
0.035 - S
0.10 - Mo

#+4.  DCHI6CI )6G6B:1:GH JH:9 ;DG 8D6I>C<

Parameter amount
Acetylene feed rate 0.93 m¥h
Acetylene pressure 100 KPa

Oxygen feed rate m*h 1.7
Oxygen pressure 170 KPa
Torch X-axes motion 85 mm/sec

speed
Torch Y-axes motion 25 mm/sec
speed

#+4. D9:H D; I=: H6BEA:H =:61 IG:6l:9 61 K6G>DJH I:BE:G6l1JG:H 6C9 I>B:H

Heat treatment cycle | Sample Code Heat treatment cycle Sample
°C, min, AC* °C, min, AC* Code
1000, § AC 00-S-5 1050, 15 AC 50-S-15
1000, 19 AC 00-s-10 1075, 5 AC 75-5-5
1000, 15 AC 00-s-15 1075, 10 AC 75-5-10
.1025, 5 AC 25-8-5 1075, 15 AC 75-S-15
1025, 1Q AC 25-5-10 1100, § AC 100-S-5
1025, 15 AC 25-5-15 1100, 19 AC 100-S-10
1050, 5 AC 50-8-5 1100, 15 AC 100-S-15
1050, 19 AC 50-5-10

* Air Cooled



1-(-1.41- +1.9%! 3$L(+2! "($-"$! | -&(-$SL(-&! .+ 14 #$11 | 4-$!

-G>7DAD<>86A :K6AJ6I>DCH D; =61 IG®6I:0%
8D6I>C<H L:G: 86GG>:9 DJI 7N E>C DC 9>HS8
6EE6G6IJH 688DG9>C< ID ,-&! HI6CI96GY9 0=:G: 0 >H I=: L:><=| ADHH D; 8D6I>C< 6;I:G
NA>C9G>86A E>CH L>I= 6 9>6B:I:G D; BB B6R:d >C B>AA><G6B % >H I[=: L:6G 9>HI6CS8: >C

B6GI:CH>I>8 HI::A #/' L:G: JH9 -=: B:1:G >H I=: CDGB6A ;:DG8: 6EEA>:9 DC I=: 9>H8 >C
9>H8H L:G: I=: 8D6I1:9 H6BEA:H JC9:G HIJO9N "14DC
CDGBG6A AD69 6EEA>:9 L6H ' I=: GDI6I>DC HE88DG9>C< ID >< 6C9 -67A: I|=: B6M>BJB

D; E>C DC 9>H8 6C9 I=: IDI6A HA>9>C< 9>HI&G@ER5 LEE>HI6C8: >: B>C>BJB L:6G G6l: L6H

BH 6C9 B G:HE:8I>K:AN -=: H6BEA:H D7H:GK:9 >C |=: H6BEA: I1G:61:9 ;DG B>CJI: 6l
L:G: 8A:6C:9 L>I= 68:IDC: 6C9 9G>:9 7::DG: 6C9 9 DI=:G H6BEA:H IG:61:9 ;DG B>CJl: 6l
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EG:H:CI:9 >C >< 6C9 67A: -=: L:6G G6I:G:H>HI6CS8: D; I=: HGBEA: , G:A6I>K: ID I=6I D;
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#+4. -=: 6K:G6<: K6AJ:H D; L:6G G6l: 8D:;;>8>:Cl 0+ D; 8D6I>C<H IG:6IJ6l KBES61JG:H 6C9 I>B:H

Heat treatment cycle | Sample Code Heat treatment cycle Sample

°C, min, AC* °C, min, AC* Code
1000, § AC 00-S-5 1050, 15 AC 50-S-15

1000, 1Q AC 00-S-10 1075, § AC 75-S-5
1000, 15 AC 00-s-15 1075, 10 AC 75-5-10
.1025, 5 AC 25-8-5 1075, 15 AC 75-5-15
1025, 1Q AC 25-5-10 1100, § AC 100-S-5
1025, 15 AC 25-5-15 1100, 10 AC 100-S-10
1050, § AC 50-S-5 1100, 15 AC 100-S-15

1050, 19 AC 50-S-10
* Air Cooled

H6BEA:H 6G: EG:H:Cl:.9 >C >< 6C9 169%I>DC HDB: D; I=: LDGC 6G:6H DC H6BEA:
8DGG:HEDC9>C< 9:7G>H D; I=:H: LDGC HJIBB81a>&XK:GN L>9: 6C9 9::E <GDDK:H 6C9 >| H::BH

>< >< H=DLH I=: 9:7G>H D716>C:9 ;GDB I=6I I1=:N L:G: ;DGB:9 9J: ID EJAA DJI D; I=:
H6BEA: , 6G: A6G<: 6C9 =6K: EAG6I:AB8D6I>C< HEAGIH ;GDB I=: 8D61:9 HJG;68: L=>A: I=:
BDGE=DAD<N L=>A: |=DH: D716>C:9 ;GDB H&HB&H D7H:GK:9 >C , 6C9 , HG6BEAH

, 6G: HB6AA:G 6C9 =6K: 7DI= EDAN<DC6/A66CB6>CAN E6G6AA:A H8G618=:H G61=:G 1=6C EJAA DJI
EAG6I:A:l H=6E:H -=: 9:7G>H D716>C:9 ;GDB P; HEAG6IH

6C9 , HG6BEA:H L:G: EDAN<DC6A =DL:K:G I=: DCH>9:G>C< |=: IDED<G6E=N D; I=: LDGC
B:6C H>O: D; , H6BEA:H 9:7G>H L6H HB6ARAIG;68: D; , H6BEA: >< 66C97 DC:86C
I=6C |=61 D716>C:9 ;GDB , H6BEA: "CD7H:GK: |I=: HEAG6IH L:G: EJAA:9 DJI ;GDB I=:

SEMAMAG: 70 Det:sE 500 pm SEMAAG: SO0 Det:sE 50 pm SEMMAG: 70 Det:SE 500 ym

20 ,&B>8GD<G6E=H D; LDGC HJG;68HD; 6 6C9 7 , 86C99 , :6C9; , H6BEAH
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sEMMAG: 1000 peesE 50 SEMMAG: 1000 pesE 20
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H8G618=:H 86C 7: D7H:GK:9 6C9 >| H::BH 67G&8HRGI>C< >C |=: K>8>C>IN D; I=: HI7HIG6I: D;
L:6G B:8=6C>HB L6H 6AHD 9DB>C6CI >C, I889 , H6BEAH ><
H6BEA: -=: B:6C H>O: D; EG:8>E>I6I:H >C , 6C9

, & B>8GD<G6E=H D; I=: 8D6I>C<H HIGJ8IJG:HH6BEA:H L:G: TB 6C9 B
IG:61:9 61 K6G>DJH I:BE:G6IJG:H 6C9 I>B:HGEME:8I>K:AN %DD@>C< 6l |=: 9:7G>H H>O:H D716>C:9
H=DL:9 >C >< -=:H: B>8GD<G6E=H H=DL J&6IB |=: LDGC HJG;68: >< 6C9 8DBEG6G: I=:B
I=:G: >H CD 6CN 7DJC96GN 7:IL::C I=: HEA6IH>G-6A H>O:H D; EG:8>E>I6l:H D7H:GK:9 >C I=:
D; I=: HGBEA:H :M8EI , 6C9 , "C 8GDHH H:8I1>DC D; I=:H: 8D6I>C<H >< DC: B6N
699>I>DC ;DG I=: HGBEA:H 1G:6l:9 ;DG B>C30Hk;>:H I=: 9>;;:G:C8:H D7H:GK:9 >C |=: 9:7G>H
K6G>DJH [I:BE:G6lUG:H I=: B:6C H>0O: D;H=O:H D716>C:9 ;GDB I=: LDGC 8D6I>C<H -=:
EG:8>E>I6I:H L>I=>C 8D6I>C< B>8GDHIG38J&:9:7G>H EGD9J8:9 ;:GDB , H6BEA: >H
>C8G:6H:9 L>I= >C8G:6H>C< [|:BE:G61JG: 68H6AAN 9J: ID A6G<:G H>O:H D; EG:8>E>I6I:H :M>HI:9
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s 1000 50— S sewwo 1000 5o owae 1000 50

Det: BSE Det: BSE Det: BSE Det: BSE

| 100-5-15 | | without refusing treatment

v 1000 50— smoas 1000 50 w1000 50 sevunc 1000

Det: BSE Det: BSE Det: BSE Det: BSE

20 ,& B>8GD<G6E=H D; 8GDHH H:8I>DCH D; I=: 8D6I>C<H IG:61:9 61 K&&=BI9 I:BE E6I

20um

L>I=>C I|=: 8D6I>C< D; |I=>H H6BEA: -=>H BBBEH5:C8N 86JH:9 6C >C8G:6H: >C L:6G G:H>HI6CS:
9:7G>H EGD9J8:9 9JG>C< L:6G I:HI D; I=:H: H6BEAHH6BEA:H N >C8G:6H>C< |=: I:BE:G6IJG:
G:HJAIL:9 ;GDB EJAA DJI D; EG:8>E>I6l:H ;GOBB=: ID 9 >C |=: H6BEA:H IG:61:9
8D6I>C< B>CJI:H I=: B:8=6C>HB D; L:6G 8=6C<:9 ;GDB
>< 6AHD H=DLH I=: >CI:G;68:H D; HEA6IH,6/€43: 61 ADL I:BE:G6I1JG: ID 67G6H>DE 6l

H6BEA: L>1=DJI IG:6IB:CI 6C9 >C |=: HGBEA: (C I=: DI=G =6C9 L=:C I=: |:BE:G6IJG:

9>9 CDI K6C>H=:9 8DBEA:I:AN -=>H B:6CH3*€8G:6H:9 ;GDB ID 9 I=:B:6C H>O: D;
HEAG6IH >CI.G;68:H 6G: >C8D=:G:Cl H |:BE:GaIE&:8>E>161:H HA><=IAN >C8G:6H:9 6C9 86JH:9 I=:
>C8G:6H:9 ;:GDB ID 9 I=: 6BDJCI D; L:6G EGDE:GI>:H ID 9:8A>C: 6C ><CDG67A: 6BDJCI
8D=:G:C8N >C8G:6H:9 HD I=6I |=: >BEGDK:B:EIG(DG: DC: 86C H6N I=6I1 ;DGB6I>DC D; I=: A6G<:G















