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Fig.1 Fe-C phase diagram and welding conditions
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Fig.2 Schematic illustration of friction stir powder processing (FSPP)

764 |




3y ABEDFIMICED
oy TREDLA

FSWIZFEIMEATETSH 5 7280, TEROIERER: & i L
THE L ORI A > T3 KT, ¥ v v 7 OFFEHIPH Ak
<L EAEBOHEN, ¥+ v TORIENLETH S L7z
A T, Bl AL, SREHEO I IC BT, %
HRE/RATmMIZRREZ &2 6, LT LIEHMOREE R
by BB, V=¥ e Y I X BB I, EkEE
HHEZEE RRIEAIZE 5 KK -3k 23 s & h T &
72V, ZO—FHT X v v THEATREICS 2 5580
DVTORERIALL ., F v v TIRE BAMEL OB & 472
REAZ D Z0,

Z TR TR, 9, TERM T L I =2 4 A1050-H24
BT vy TR ESRTI25 2 2B EFEL 72
F oy v TMEE 1, 2, 3SmmIZ@E L FSW 217 - 72, AR
FET DX vy TEEET 5729121, 2, 3mmD 7L — b &
PaRaMoOmm Pt Z L Ty v TEREE B,

= L IAIREE 1500rpm, Y — VRSB 400mm/min O
ZE T TR S N MEF O BATININ ~ 2 v BEASR % Fig3
(E8) 128 F. v v 7R ImmiZ VT, REGIZTER
TR TR, AL050-H24 13 MR EIE A BAFCH % 720,
Fy v ZEA Imm Th UL, KO WEAEAH NS
ZENIN B, =N, F v v TEN 2mm IV, Fifi
KRBT E Mze r 5 728 b ¥ FOVIRR G & W 5 INEBR
AR &Nz, 612, F v v TIEA 3mm & 4 % &, ik
KbGEWHEN 2 Kl 6 Fif & T < KEERBRATER & h
720 THE OWFERRIGIAHENTRAET 223 R S iz,

—H. ¥y v FITHMAR R Z I L TESPP %17 - 7256
1213, Figd (M) 1R § &1 Fv v 7iE2mm 2B\ T
b ¥ ZOVRORIGHNIE U MAVEARBING & 2R 5
N7z, DO, Fv v 7IEA3mm & K WIGAIIEREN
DORIRPGEF BN TR D MAARLR 7 4 7 — & LTO

EEBHRFEAVA 7O ZBREIEIC LS~ IO T OISR LR

HER2z U MRARIZ K IR RIEE A L T s Z en
3%,

:4) FSPP O&fD &bl

3ETIE, FSPPZHWTF v v FIc K 2 XMaa k¥ %
ZEITKIN U7z — 5. BINT 2 RIC & - THRAEE OFHE
RIS 5 Z ENRETH 5720, FSPPIZEAIFIZE T S
KBk -Fefhi & UTRIFE 2 20 T <. HRAL&IZIG L
TEERARZBE L, WIS 5 2 & CRESCEHEMRRAEL
Tt 2L LTCRISHARETH D EHEA5N5,

AREIZBWTIE, 29, MCuRRDORM % MG L 72,
AlCu RIFEM B RLAETH 5 Z L2 5. FSPPIZ &
DT LI =Y 4L CufiROAEILZE 1TV, R IZ 8L
W& UTHit ki1 % Sl 2 0 S ¢ % 2 & Cig o) %
K57z, 72, #MiFeBiROWME MG L7z, Feld&ie LT

HETHDH, AU B iRKMEERE 2N & <Y, JREUR
BE/NENZeh o, CalREZHRNL 258 & R 585
BB 49,

41 CuBEKFMLBAIEMDEELIL

F v v FIE2mm I F#Cufy R & W0 L. 1500rpm-400
mm/min. 1500rpm-100mm/min D4/ T TFSPP % fii L 7=,
F 72, M Cu kiR & AW Tori & 1 5 720 1 [Al—HkiC 2
JSZFSPP % it U 75 Rt & fEBLL 72 15 5 7zikRt o Bea 7
1 TR 25 Wi D ~ 27 QSRR 4 Fig 41D T,

F v v TIEWE U, RO 20 BAF R SUEEH A S 5 iz,
F7z, AT A MIEOD R A BB Cu kiR 233 i
LTS TH 0. 1500rpm-400mm/min D5 FiZ 50
TIZRTHEMI (Advancing side : AS) (ZE R DS EEET B A
Rohiz,

1500rpm-100mm/min-2pass D 5 T T 6 7= HHEH D
(a) Bl (Retreating side : RS). (b) H13t (Center). (c) i

[Gap width]

I mm

2 mm 3 mm

10mm

Fig.3 Cross section of A1050-H24 joints obtained without powder and with Al powder at 1500rpm and 400mm/min.

(A: Advancing side, R: Retreating side)
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Fig.4 Cross section of the A1050-H24 joints obtained after the first
and second passes at 400mm/min and 100mm/min after
adding Cu powder
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Fig.5 Cu particle distribution in the stir zone after the second pass
at 100mm/min and 1500rpm with Cu powder addition.
(a) Retreating side (b) Advancing side (c) Center
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Fig.6 Hardness distribution on the cross section after the first and
second pass at 100mm/min

Fig.7 Dispersion of precipitates in the stir zone after the second
pass at 100mm/min
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Fig.9 Fe particle distribution in the stir zone after the second pass
at 100mm/min and 1500rpm with Fe powder addition.
(a) Retreating side (b) Advancing side (c) Center
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Fig.10 Hardness distribution on the cross section after the first and
second pass at 400mm/min, 100mm/min and 25mm/min
with Fe powder addition
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