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Synopsis

Improving the efficiency of internal combustion engines remains a priority for decarbonization, and improving the thermal
efficiency of turbochargers is a similar challenge. In this study, the DSA3015 developed for exhaust valves was investigated as
a fastener to fasten exhaust manifolds to turbochargers to improve heat resistance and reduce cost. DSA3015 fasteners were
thread-rolled without cracking, and tensile strength and relaxation properties of the DSA3015 fasteners was superior to those of
the SUH660 and comparable to Alloy 804 up to 650 °C. Although the relaxation property of the DSA3015 fasteners was slightly
inferior to Alloy 804 over 700 °C,  phase was not observed up to 750 °C after exposure at 192 hrs. It is expected that DSA3015
fasteners will be sufficient for use in high-temperature fastener applications for microstructural stability.

1. ﬁg = SN RIFETIR, F—FFr—TY v eTF

V= Z PR ROl T L oN— & L ORI fE

INF CHBEOHEY ZEH B L OB RS SNBFEERN FDTA Fy T E BRI, T
B728%, BEhERM Ex Bl ﬂﬂmmﬂ@%ﬁié%é iR L& 3 A b2 WL TE BB OBRE 217- 72,

MBI TEZ LaL, BEABMICH —F — AT BRIV b & LCHEH S b8 8L, Fe 3
Yo a— I IVIZEY f:?imﬁfﬁ?‘# HEATEY, BEXR it A1 Td 5 SUH660 (A286) DSEFmTH Y, LK
HEE (EV) ~OEE&BATAE R IHII T 575, EAEEE L CEME 2 2 MERZHY, Nig&2 &

DHRENIBEBIMROFELS, NA 7)) v ME (HEV) WL B S T CE Y Y. =T, E5ILE
RLBEFEMBE (FCV) 1 ZBROZ N FIRER KR B H®EE L TCNiEAETH S Alloy80A 75— fHi H

Iy U EOREBIZONEANTEY, BHixHkibt H ENbZELHDHH, SUHE60 D Ni 27 25 mass%h T
BICEER YT Y T 52HNT WD, fEoT, WS HDIZHK L, Alloy80A 1Z#) 75 mass% b D Ni®m % A3
DORFRA FAIMKIRE L THEDITRERETH Y, 2Ok B720, FEME T A PAKIRIC LATAREPH L. F
KELTOY —KF v — Y vy oishFEm LD F2HED 72, AlloyS8OA (X RN T4 & B <, KV MERIERED 2
METH L. ML TIEIHEVADY —KRF ¥ =T v DiE ANT Y TO—RELZ>TWE,

bz cxCcway!, @EOT I v EREBLT, ZZTCTARWIZETIE, BEEZ Y Y VRV THA
Ny TNRE=FREDPEMENLTZD, TANT VT Ni&4:é LChIBE SN2 DSA3015 ¥ 12 H L, Tif#hR

20224F 41 19H ¥

% 1 K[RIFFER SRS AT BA S8 ZEHT (Corporate Research & Development Center, Daido Steel Co., Ltd.)

% 2 KIAIFF R SHERSAT B S8WF 2201, 1.1 (Dr. Eng., Corporate Research & Development Center, Daido Steel Co., Ltd.)

* 3 HAABHRHNIFE R 7 E B 562 (Development Section, Research & Development Department, Nippon Seisen Co., Ltd.)



16 BRI 3B 1S 20224

Vb & L TomREz e L7z,

2. RBH&E

Table 1 [ZAMFZEICME L 72APB O 52 7R 3. DSA3015
ORERIE, AR TI 2 BRI L, v 4 (Niy(AL Ti)) 2
XD EN-EREEERHEL DD, FEME T A b &R
GEMDNT Y A% ZRE L, Niid% 30 massh 1R 23]
ZTW5h, &6\, HRBEETHHINSL D, HERL
o % HAYIZ Cr A% 16 mass% BEE TN 5. Rifse
T DSA3015 DI & LT, Alloy80A, SUH660 3 &
OMEIR A ST 12 B SE S 72 ARV b i Td % DHN2662
(RS307) ¥ % 2Pl L 72.

BTV T IO MBICIEIE L - F M %, B b
HBLOBERE L - L7221, MBAY v MRV MNE
RITHERRE LT S IR BULEE 2 47V, KRR ft L 72
R LB 3 & OHHRR e DM A IC DWW T, K
RV b F RGP CERBERRRERICES L, B
WHETOMMBIE B L Yy 7 — AT S HBRIC TR L
7o, MRRBIEICIZ T 2 ) =B LY 1 Y FIFEH]
FHWCHERA L% CLom GEf: ¥or) v
B A% ) — V@Bifli=40:1:100) [CCLTyF o7
L, KV bORTILEE FLEEZRENBLE L. 5]
BREBRIC OV T, FEARAIV I ASEHI AT B8 7 5B % A
L, ZiR25 800 CTHIRMBELFMLZ. VI 7 L—
Ta YR OWT O FERIC, EMARKRIL MZT650 T
/550 MPa, 700 C /500 MPa 3 & 18750 C /450 MPa O 514
T I 7v—2a VEEERFEGL 7., 20k, HEBREHE
JEORFRRERIZ 24 0 & L, BBRRFMIESoh T CTE L2 &
B, MkZeEtoBE» 5, 700 TLULLETlE DSA3015 B
X Y Alloy80A DA DFEAMI & L7z,

T 72, WO MR LE L 72 FEH & Rk
EBULEE L OBER £ L%, 7.8 mm 7 A VIKFEIZMHIFE L
7otk, B L7z, =IRG [IREER IR E £ B X R
WUERER NG L, MBI F FIRAB IS TR L 7.
Fig. 1 IZEAREERORA M AR, B TERIL ¢7.8 mm
X 10mm & L, 09 AMEIL 1 %/min, EMHEFEIL30% F
TE L7

Table 1. Chemical composition of alloys (mass%).

Material | Fe | Ni | Cr | Mo | Al | Ti | Nb| V
DSA3015 (Bal.| 32 |16 | - [1.2|27 |08 | -
Alloy80A | <1 (Bal.| 19| - |14 (22| - -
SUH660 |Bal.| 25 | 15 |1.2 |02 | 2 - 103
DHN2662 |Bal. | 20 | 11 - 10.25|2.75| - -
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Fig. 1. Schematics of compression test.
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Fig. 2. Age hardening behavior at (A) screw thread and
(B) screw center of DSA3015 fastener.
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Fig. 3. Microstructure of aging heat treatment at 750 °C/3 h
of DSA3015 fastener.
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Fig. 4. Effect of heat treatment on the hardness of screw
thread and n phase precipitation.
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Fig. 5. Microstructures of DSA3015 fastener exposed at
(A) 700 °C/192 h, and (B) 850 °C/192 h.




18 BRI 3B 1S 20224

1400
1200
@©
o
= 1000
£
2
§ 800
»
2 600 |
(]
& —O—: DSA3015
F 400 ||~ O :AlloysoA
--A--: SUHB60
> - DHN2662
200 1 1 1 1 1 1 1 1

0 100 200 300 400 500 600 700 800 900

Temperature / C
Fig. 6 Tensile strength of fastener sample.
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Table 2. Tensile property and hardness as wire.
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Fig. 7. Relaxation property of fastener sample.
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Fig. 8. Compressive stress-strain curves.
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