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1. FROHR ‘
TAizghfgT, BEHSETIHEIED
TETIR, HHMIXEREN, F-EAEA
RIS LT, ToEsodifIiiThbis
ZOETMIIIEB T, HFiICBEAIZ NI
SZEMMIESEVEBEINTHARY, Zh
ENBTZZ &L, SEABRECHR
ROTHREOENBEL, BEBTEER
X ERBEINBETEDHTHD, LhL, B
BMTRGEREE IR - = ERER. BF
EEETHED, FOoNMIHE—BRETS
ZEBHETE D, [113)

2. IROEM ‘
FHETIE, TAHIi=va84RHEHD
B RETMIEOTRAEERMNT I,
EMOLRERERA, 342bb, ER2]E
TILBONT-BNREF L EREE OB&
PoMITEECEREBRTS, bHIKZ
BERATTHRMEACMIM L2263 RER
T, BMFOEEEAZICOVWTHEY
5, INOOBERNG, EEMEOREZMN

-]

TRELIMIHEIZODWVWTEEL, TLIES
UM AT 2 BN IR BEELHE I
15, ¥, BRTFTCE&BEEAV 7L 2
FREBRL TV, EESERR E S THE L
WEOEEN LB, BRI 3,

3. EBRFAEELUHSE
EZERTIZ, &M EAMO 2FEDIIERK
BRE1ToT, AIERBONESA AV, W
NLRBAIL NS 4 B35RAEBA T, 5IEH
BEIX 5 mm/min TH B, Fig 1k, dIcH
1F B BMALERBF (150 ~ 400 °C, 2 h)B L U Fig2
2, BRATOETNTROS|BRBO/MEL T
T HEOREMBIC B EGEMIMER
(BELEH T, SKw-200KHz)% AV, fnzaig
BEIX 125 ~ 300 CIt@RE LT, FEBRIZAW
TN AGEFHM(EILES)NTES
LML R Tablel [T5RY, Th o0&
HtE 705, FRHEE SOmm/min, ¥4 XiBE
40 CTIRHMI(BWLESEE) L=, v,
Bl . 1000 ~ 5000 RiXIFEMMNEEGE T,
6000 F%. 7000 REEIIRAEBEESELETH D,

Table. 1 Chemical composition and kinds of alumin um
alioy ueed for cxtrusion Lest,

Mcln consLituent:Aluminum [W! %]

Sample Cr Si e Mn Mg /n ir Ti Cu
1070 - 01103 - - - - - -
3003 - 0.350.30 1.1§ - - - - 0.12
5052 0.25 0.04 0.11 - 2.50 - - - -
5056 0.10 0.04 0.1} 0.07 4.70 - -~ - -
6061 0.07 0.70 0.18 - 1.00 - - - Q.21
6063 - 0.18 0.18 - 0.48 - - - =
6NOI - 0.18 0.18 0.12 0.45 - - - 0.15
7003 - 0.04 0.15 - 0.835.700.15 - 0.15
N0l 0.11 0.04 1.21 0.50 1.25 4.50 0.16 0,05 0. 11

{Toyama Alloy Co.,l.id)
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Tensile-test
(room temp. )

Heat-treatment
(150°C~400°C ; 2h)

Air cooling

J15 4 Specimen (3 o

U

Fig. 1 Schematic view of heat-treatment
and tensile test.
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Thermo-controller

Thermocouple . i

Heating coil
Tpfnsistor-inverter

— ‘Induction heating :
' {(125°C~3007C)
Fig. 2 Schematic illustration of

equipment for experiment
of hot tension test.

Alumin um struetugl angle

Fig. 3 Schematic view of
the bending test.
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(b) 6000 and 7000 series alumin um alloys

Fig.4 Effect of heai-trealing temperature in
hol-air over on lensile strength of
various exiruded rods.
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o THEDETAELEbDLEXLNS,

—F. 7000 ZE&D, 7003 &SI AEERE
200°CET, INO1 8&12250CE T, EM
FREOHESET AN, LEBEE0CT
ELETT3, 2. 400 CRLEM TIL,
EMLBEREREOBEEICRLET S, 0D
SRR, BTE & FERE, MgZn OFFHICL D B
RHRECTEBELELOLHEBENS,

Heat-treated rods

(a) 5052

(b} 6061

4. 2 FETEREER
THI=0ASEERHMORLERE LW
A OMEEFH I —F%. Figs TR T,
Bt 5052 & PHHEABEEOFTH
55, R Figd(a) TR LI LB L 518K
EOMFRELEETA L, ZOABREGEN
BT, HEEEEicr L THAaEREIC
EEESNBRVWIZ EB8g0 5, RED) () iF

{c) TNO1

Fig.5 Election micrographs showing internal structure of heat treated rods
of (a)5052, (b)6061 and (¢)TNO1 aluminum alloy.
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6061, TNO1 @D F R ENOHRBRERAN TS
A, IhbooE, LBRE 250 CE TEH
LEREOI EEENB LN TVAM, B
WEir->W T Eh2BHTAL S IC. BE
R GRRY, 2B, thoBRLEEE
oW T HREIFROEE TH S,
PEDFRERNG, FRLBERICOVTI,
MIBEE 400 CULT TiZ, TOREMFELR
., BEEL-BIEEELETDILNTED,

¥, 6000 P L UINO1 &1, LERE

250 °C. 7003 §&i3 200 CHHT,. TNLAT
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MEH_RTULREERERRNI LB D,
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4. 3 BARIBIRER
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iwdh B, —H. 6000 FE LUV 7000 HEED
BlARMEE - SV THBT B &, MIEIRNIER
EOERLEHIELHICETL, BN
BE 300 CTIREIRICH~RT, 5IRMENN
RIEFLTWS, ZhiZx LT, #HFD
ZIITKIEBOM ~ 1S IR LTNHI LM
B, ETHEGICHVTHR, 6000 ZERIL
ST TRED LR & L HICHBTIRRL I
WL, LRI A0SR L,
7000 ZE&EIL. HEAYERRLS, LLAE
HRRRELZETH L Baho T,
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AR R ET 3 L D105, ZhILEA
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Fig.6 Stress-strain curves in hot

tensile test of extruded rods

of six (a,b and seven ()
thousand series aluminum alloy.



(a) 6061 , (b) TNO1

Fig. 7 Shape of rupture on hot—tensile test of extruded rods
of {a)6061 and (b)7NOl arumin um alloy observed by
metallugical micro scope.
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EhgERLONEMoT, Bl Fig.8 Relation between bending load and working
Fig.9 ix, ®iEE L CHBMICHIT 58T ®E temperature under the R-bending tests.
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23, 6000 REEEIMTIRE 20 L7-@®iE Fig.9 Example of cold and hot bending(250 °C)
Feid, EEMET LEUH BT SEmic products of aluminum structual angle of
HBIZLhb, WERLERCOBDIIIE 7NO1.
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