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Abstract: The research and application of the molten metal die forging (MMDF for short) of cast alu-
minum alloy are very active, but the research of MMDF of wrought aluminum alloy is rarely reported.
MMDF is a process technology for forming parts by using the rheological properties of metal materials
near the liquidus. Wrought aluminum alloy can also be used for MMDF. Firstly, the research and app
lication status of MMDF wrought aluminum alloy was summarized in this paper, and then the key
technology and strengthening and toughening mechanism of MMDF wrought aluminum alloy was com-
prehensively analyzed. Finally, it was pointed out that MMDF wrought aluminum alloy would form a

series of new materials with high-strength and light density, and there would be three main research
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topics of MMDF wrought aluminum alloy in the future: @ prevention and control of cracking, segre-
gation and incomplete forming defects in indirect MMDF of complex workpiece; (@ optimization of
heat treatment process of MMDEF wrought aluminum alloy; @ integrated control of the pretreatment
of wrought aluminum alloy materials, design and manufacture of the dies, selection of the equipment
and MMDF process to realize the high-performance forming.

Key words: molten metal die forging (MMDF) ; squeeze casting; aluminum alloy
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Table 1 Thermophysical parameters of typical deformed aluminum alloy

A2 B «X1076/ X107/ 2 A/ WFH/ HLAgE/
R =2

WRE/C W/ C K—! K1 (kJ +kg7! K1) (Wekg !« K1) (Jekg!+K™)
ZL101 613 557 23.5 — — 150 870
1035 657 643 25.0 68 390 234 900
2024 638 502 24.7 66 — 190 875
3003 654 643 25.1 67 — 193 893
4032 571 532 21. 0 56 — 155 864
5005 652 632 25. 6 68 — 205 900
6061 652 582 25. 6 — — 180 896
7075 635 477 25.5 68 — 130 (T6) 960
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FIFF S K, SRS AR IR AR R, 8-BERE (6 X X X R) A A B 10 3L AR J5 ) 2 R e e
Fe B, e BRIRIHEE R R B R 58 . B AR AR By I R B iR 5 e MR . —
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(VRSB DA T A e 3Rk ) B o 1% G (R BB K o 3 5 IR A5 R T T B 5083 FREE G 4 A
Dyl & 7 EAR 370 mm LA L 2. S T BRIURIRIE T 2. A RO T R AR L
WL RO BT AL BRANEREL B TS E R TR A A ERE . AR ) AR RE
UTBTBRAF . L R RS I 5035 ATEAREE S S KRB, — HAFTEAANBIEA . ZERES (1 FHAR S AL Ak 3
eI A A RS, (B I s AR SR A HE DT UL R s . TR ALSE TR . T AR OR BR
Hu b H A AR

2.3 FSEBEHRLEBENBERASWAL R

B QXXX R) Ba R P IR b BG4 . XRGSMaERILL AL Cu (87 H 584k
JF, HASE I TS 453 T6 kbBE, HRFR5EE AT 35 560 MPa L) |, SFIRIRSRIE 450 MPa 7247, Y81k
RAF, AKENT Ik 2420, PR ARIE T 2MERROUERDS . MRS X XX R) G At 3
MR A S BB IE R QXXX R AaRA R X, WA THEIE R o B K5
i, SR LIRAEE D E SR AL LAY . Sl BE PR . ARSI A S A Sl
—E W, TERAIS RO AR, T AL Cu SRECH, BRI REA . bR L, XA EME
IIRIRI/INT 200008k, F— D4R m IR . BT PRSI 2A50, 2A14, 2A12 FE484 (2X
XXR) ARG AL MEREHET T 5T, 250 RW], 7E 200 MPa & J) R, B0 B8
JESRHIRE] T 340, 425, 425 MPa, JiiiRSRE 7351355 T 310, 390, 320 MPa, fiifR 535185 T
4.5%, 3.5%, 9.5%., CHEN " HF5Y T A5 Bh 1 5F 45 1k 2024 $8 4 & AL 8URPERE, 450 %
Wy, MEAE YA 18 kW, FER] 30 s i, VSR 2024 SR G S HESR R s 5E 8% . ToBkIG, T6 A3
JE R B | e AR RN KSR A RIGA B T 372, 246 MPa 1 8.5%, T UL, AR T LLfH A I
A SR R, JF B m i B 2t RE . JAHANGIRI S F 58 T ) FGes5 IR X AA2024
A EMgRrs . DS, TR K E RN 0 sE R, R TGS BIR vT DL SEEER A (2 XXX
) AamEmift.

WS- B E S 4 (6 RABIBMA S MBS HAXKZ . FMRZEERESTIER, W 6061
AR R ERE nT LIS s 6061 AU SE , SNBSS, 38 3k 368 MPa [ AT, i
FK 10%0 L . GBS T ISR 6082 4544 MIIE 2B 6082 MR A IR AR TERE 5
IR RE, AL, MU LA 100 MPa i, RI#EFE 500 ‘C BN S8 0] ik 20~55 MPa » 4k Lt
JER 100, 50 MPa FEJ#IERES A 223. 056, 198.52 kJ/mol, ¥ FALIA4E " frfs 6082 454 4
[ A HF AR R B B0G RE 176. 76 k] /mol, i U AR B85 R G IE T W 6061 Fe a8 iy 41 214
REMUSIEERE, S5, W 6061 AN{UAT AN R R Bk AR 52 22 KR, i B e A
TRIURE Y )2t R T SRS R B 55 . HAMR S AL LR G e i, BLhrag vl 355 371 MPa, {ifi
KRB 16%; WAL MNPIRRERL, WikF] 362 MPa, (KRG 10% 17K T FHERH0 BT
PIsmBE AN, Ay 346 MPa, i3y 9005 SR HIFRAL A BTHIGR B 358 MPa, {24 100, LIU
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PR R B IRAE . R IABERIEE . T RUE R MgZn, S8A6AH, 7 A2 W1 i s Ak A F R BT 0 )
JEIFEE S, BT AE 0. 50~ 12 RYERIA T . 2. 7% BT OS5 A s e ™ o s BE S0
TR, TAL B SIEA LA TR, N RSB G A 240/, 7E 450 °C, 7 h F1 460 C,
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7 h K 120 °C, 24 WIS . UM IRGREE . HURLHR BRI AR50 IA F) 410, 475 MPa Hl 7. 5%,
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T L SYEREEST T RGEMTIE. KBUBHR 7075 PFAGBREE 2R BARIGEA L o 3 ISR R0 A B AR AL |
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ol 75 MPa i 5 5 MR AN GBS s 7055 AHIRSE, (FMMB HE R 3 i #1175 MPa it W e
A4 7055 MPERE nT LA 8 7055 ARIESES, HBRBEATIA 500 MPa L) -, SEAFERIE AT LLRESTE 826
KL
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g LR, AT LA T 458

D AR E SRR T ETERE R AF . Al LRSI, Tlaifh (OXXXRREE) BT HER
BBC, o] AR R R HB ol e BT IO Py 5 [ DR AT R AR AN s SN, B kMR R
AR G G TEAS AR B VT T8 » AR A A bt . DAZRE ) LA K A 1) AR AR, 5 2 R
TN . AR G MR S 5 1 — TS IR
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