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Development of Low-Nickel Heat Resistance Alloy for Exhaust Valves
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The DY2 heat-resistant alloy was developed
with lower nickel content than in the conventional
heat-resistant nickel-based super alloy for use in
exhaust valves. In order to compensate for the
diminished strength that accompanies reduction in
the nickel content, steps were taken with this alloy
to optimize the additive elements (carbon, nitrogen,
phosphorus, molybdenum) that contribute to solid
solution hardening, increasing the quantities of these
elements within the range that would not impair this
material's hot workability. DY2 has reliable high-
temperature strength and wear resistance, can be used
to manufacture valves by hot forging, and achieved a
20% reduction in materials costs.

1. EADE

IV VORI T, EREEOBREEH 212X 6 &
NP SRBEEORE RO H 2 Fib, UM HE
bNBENTHETR Y Y v OfRs h 425 2Kz HEE
BB TH B, PR VL THIIE, BRE L, SR
EMRPEFENE Jo & ORBEZE NI 3o 0 B A Pk e it g (L A
FREhb.

— R, RO PR L TI2iE, B v A Rt
Bl SUH35 (21-4N 8il) BWIAL S T & 2. 20K
X, B TOME S RRS TRV ZD, SR
VIZEWTREBEIZE U T, WNLT T 2 — AANOARER
B RS #ML 20, SREEARTd 5 = v o LSk
BAEEE TN TW 3,

Honda O FPER L 780EHE, 1979 4 LIRE— B
* MUz R&D £ v & —

L I NTIEST7 S 7 Srvets I8
% %k ok 0 BRRAS

https://doi.org/10.69239/hondatechnicalreview.2014 26 1 11

LC=y r VEMEG S RAL TR D, ZORKD=—
UG U 72 HE50 OV TR R B L C % 72,

s s PR L 712, = o r VEEIR BV S AR L C
P A FaiomRd
(1)L T 7 2= AWIZED SRR E LR Z &,

(2) BRSNS LT 2 7 L DML A TRE R Z L.
(3) Mt fttEicBh s Z L.

Wi PR L TS/ Lo a 2 MMERD 728, S
#1213 NCF3015 (30Ni-15Cr) %, @MEfET v v v iZid@E
= FILINEE 4 NCF440 (70Ni-19Cr) 2R L T % 72,
WA PRSIk U CHE T Z BRI o sR bR, KB R
OUWED L PEXIRE ORI EA TH S, BIRFIZE W
THEEBICAT 2 EmEll=— X2 b %Ki, AEHEL
R, K22 MepALER TS, B2 IV THT
RIV I bu=s ZOKEEN DL 7 X 2T R



Honda R&D Technical Review

Vol.26 No.1 (April 2014)

BNy DELSTED, TOEREEIEES2 - HTh 5.
L2 LD 6, BEMABIH OB &, & &3 H I, U
PA TN S A EE LR E k5> T 5.

INSDER AN 729728, BUFED= v 7 L ELi G
4 NCF3015 iz L= r b ma ks ¥, 22 ME#%E
X% &4, [F% O EmmEE L it EEFeE 26 3 2 a6
DY2 #FFE L 7-.

2. RO 5L

K=y 7 MLAEK B ET, 7L TR BB 3R I
frEpEM (NCF3015) D= v 7 Vi G &R & L7z, K
= I VIERTEAG BRI BE L CLAUT D 4 fid F 3o
Wwe L7,

) 800°C D FETilhIE I7 IR, MiFERENE

) it

) T

) B A

o~ o~ o~ —

1
2
3
4

3. BEE

PEROE = v FILVINEG S, Ni;(AlL THDOH Y~ T T
A LA S8, SR TOME B L O EREE2 &0 72
MWETHh 5. = r VdE LTS 25 v~ 7 5 4 L8
HEMKT 2HATRCH 2720, =y X LEEKKT S
ZEICkD, Hv~T 74 AMHERH L =S58 23 K #E
a0, BEMETT 5. ZOMBEICNLT, BRI DY?2
1, = IV, SRR, INEEREE, fo K OSBRI
PEDHER A FIHCIE T 3 728, LI 2 ok 7k
EHOTAEHREL 72,

DY2-D: Y 7 F VIRINC & 5 [HEGRIL & e i

K= THMNC & B R R b

DY2-H: U Vi#RIMNC & R AAr i asit

3.1. DY2-D #

MR & UT— I 24 — 2 7 5 4 b SR 240 o B
EAIE, Y TF R & v 27 v kB EEEL, AL
Mz ks pitsRib s EGRTh 5 .

T TFVRABEITEWNT, FEBRILIC X 0 S
EEO BN, LML LB T2 KR <&
2% Fig. 1k, EVTF Y TE35%, 4V AF VT
123.2% #8225 LRALIHTH 5 5 — X ZHOM 1 &
AN, 72, BASLTTRO BRI A% iR
EBIRL, RO TRT LSS, Y 77 VITHIRL
R E/N 2 ThI 4V AT VIZAEREETH > T
L EVETRLORBIIN 1/2EE K%, 2D, DY2-D
TRV AFVHME LT 77 v EDOERTRINC
R, RO KENEY 757 VHMRMEZRIRL, ) 7

FURE32% & L7

7z, AT AL 2 TR S 5 728, R A RIS
22 LT MyCe B (AL 27 1 2) DAL H A TS L, &
TR 5 X O EEREVEIA FICHERI TH 20D, CANS
WP EAWHIHCREREDRET I2MLEN D 5. LAtk
DY IZDRO=F THRMABERTH 5 2728, DY2-D
TIE=F 7 E%E 0.1% B UREO %A MC A (R{IL=+
T) DRACH CE XA 7. RERIZ0.6% 2EA 5L
MM TMEME T 5. Ko T, WERIIAEEELEEL,
0.52% & @ L7z, MC BUBALINZ YL 77 = — 2853 Ol
FEFEMESGREICARITH D, AAEOREIE, Fig. 21007 F &
512, DY2-D Tid b i 238 L, & 6 ISR
iz X 28GRI K D ENEWEZ R L 22T dh 5.
ENVTFY, A TR T 254 VRENITTHETH 5 7=
B, = r LEEKKT 2 L EMEEREDO T L4 7 £ T4
FMHDER A EI NS, TR T 274 MEMEKRT S
&, WIS LTHEENIERNER T v — 2584
L, EMNEBIZ R A RA§ 2 TREMEA B 5 7280, HZRE
PEEK T X B aWBERH 5. Fig. 3 13Nz = v 7L,

Mo+1/2W = 2.0 Mo+1/2W = 3.2
4.0+ I 1 1 1 1 1 1

354 L
\ ¥ +MC+M,,Cq+Laves

3.0

2.5

2.0

1.5

W content (mass%)

1.0

¥ +MC+M,,C,
0.5 \

0 T T T } T —0—
A 0 05 10 15 20 25 30 35 40

Mo content (mass%)

Fig. 1 Phase diagrams of Fe-0.52C-
0.1Si-9Mn-6Ni-0.1Nb at 800°C
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Table 1 Nominal chemical composition
Composition (mass%)
Material C N Si Mn Ni Cr Fe Mo Ti Al Nb P Other
DY2-D 0.52 | 0.40 [ 0.10 | 9.0 6 21 Bal. | 3.2 0.10
DY2-H 0.33(0.18 ({0.10| 1.0 [105| 20 | Bal. | 0.5 0.12 | 0.22
SUH35 0.50 | 0.40 [ 0.10 | 9.0 4 21 Bal. - -

NCF3015 | 0.03 0.10 [ 0.10 | 32 16 47 - 2.70 | 1.20 | 0.80 0.004B
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Fig. 5 Theoretical amount of carbides and

phosphide at 800°C
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After solution and aging treatment

 After 800°C x 400 h
(a) DY2-D

After 800°C x 400 h
(b) DY2-H

Fig. 6 Microstructure of developed materials
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| Seat temperature: 300°C

- Camshaft rotation: 3000 rpm

| Valve rotation: 20 rpm

- Number of cycles: 7.2 x 10° (4 h)
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