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KL, TABV BRI Al-Mn SRS OB & it B ME L KT 35 Bohi+ D5
) LEL, UTO7TEILERINTWND.

#1E TR T, BEVEEGHGRC, TOREICHWGILD A ST L0 5 iR ELIRE ] DOFL
JVEREEANT, 3 K OVE By BEASHAER IR BHI SR D B B R IC oW Tl 7. BRET AT O BLS
5, HENEAHGRIIT N - BREENER SN DT, HMOERLERLETHY, WER
DITHRE D K OITEIEME, WA, BMEM:, MREZN ESED 2 LIFEERRETHD. mi
LA A TH D AMN R EEOMIEHEICEI U CiE, fEibhiigCHE Ak e &IC T30 Bk
FOEBERRRSNTNDN, HONCHOWNT, Lavh HIn BRI IS 2 F52I0E & A Eau.
F72, A O FTELERL OFRESLCEVAEMICR L CiE, TERINC I 2R Thi & ZaEm
THEORBITIIRANR D D, TOw, MEkHEZ EuRimLst oJ7ikic X 2 mtEie b ot
WMLETHDLN, TO XD RBLENSOHFEFNTD 2. S5I, 5 ) FAEVLER O (LoD
L HNE L-REHC W > TRIFE A L. THEMEICE L TIE, EE LR BMELE 25k
FIGEIZHONT, A 5 (TELER OB EIEREE ORI & Uy 9 BUESETOXER & bR TW AN,
AHIMNEEOHHEEZFD T LESTWD., ZDX DRI ENDAMIETIE, A - mfEERE
BB HER ] AMn RAEZBIRT D200 B R REHEH A S 2 L2 AN E L
T, HREICRIET OBk OB LA LZ. £/72, ZhE CHEMRERRE CIE AL S
BN END EVIEDA A=V TELZONTERA D BRI, FAREHIE TR L
LTIEAT 52 &C, MBSO XKLL MOV TRF LT

% 2 % [AI-Mn-Si-Cu A4 HI1n B RIE O ONZ B IAE 350 8ok 1 O /3 Ak BERS L OGS IR IESR D
B T, BHUONE LN DSBS OW TR Lz, R 28HLR o HLIC /A LT
2128, Hin BRI OMOnm Ed 5 2 &2 R Lz, ZAUIm ki F 23 RIS LTV 55
A, MEHELERF O RELEOBRICEIEIE Lod W2 & C, 8507 PR B ET 5 Z & i1Tnx
T, DRI 2 L THBRETEREO RFTHY e VR O T RS Bl S A, ZEE L7 TR
LHEZ AT H72DTH L. —F, EHANRESOOREFTET L L2B2 5 &, DBk 1%
A BB L TV DA DIE D 23, THBESLE DR & < K ELERZ (R TEDH720,
EWMIONESNS Z E2H LT LT,

73 5 [EHZ AT 5 Al-Mn-Si-Cu &4 Hin BB O ONS RIAE 45 ok & Bz R e
MOFE) TIE, BINEEAE AT 2 HIn BRI OO H E X5 70 O BRI SV Cet
EATo T2, Sy BRI 230 « BB IO DIEE, I TELEED A B35 72 OB — O 8




L7z, —75, REHmONE, SRR AHM2IEEm E L7z, 23— - Bl 7o siasr T kg
FE, KUONOREERIH SN B2 bbb, Fiz, dfkahiRI3 s ok 123 7055
A, b L7z, 2o X9, BIREEE AT 256, SRR FOEZIEE, MO BT 5
ZEEBHLMNI L.

B4 7 1A S FEULEE L7 AI-Mn-Si-Cu &4 ORLFUE BV BAE T 53 ok O o Ak B D 52288
T, WEBEZED D 2 L, MRRAERMEZGET 5 HEICO N TR Z2(To72. ARE
SORFEREIL, A O (HRENEEE TO Al-Mn SR HRLF DR ~OESAT 72 5 TN Al-Mn %55
Wb 12 B AE YA R & Lz CuAL ORIFAHTHIZ L D Mn, Cu RZJBOFERKIZEINT 5 Z & %
52N L7e. £72, Si Z@IEERML, KN TO Al-MN-Si Ry Bkl O &2 e+ 25 = & T,
KL T O Al-MN-Si 25 BokE - OB SEHT HE O CuAl, O JelrH 2 & & Ic il L CHEIATTHEXRZ
oA IS 52T, fm L2 THORIERMEAUETELZ L2 oI L.

§ 5 % [ 55 T ELBRIRE 0O 53 oKL O P VS 2B MAT T 0 BohL 7836 L USKL AR D 52 % )
TIE, flix O Al-Mn RZE4e%2 AV TA S IEMRF O 3 ok O B EESEE 2 HE Lz, A 5 AN
EARE D oy ORI D FFERIE, BRI RPN/ NS WIEEHEIT LT W E 2L NI L. £,
Fe 2 & H T 50K+ E L TV D AETIE, A 9 MBI Hokhi 28 R R I BT Uiz <
WZ LA FEBRIICHER LT-. ZhUL, Fe 250 Lo/ Bohi T OEEEH Al REFEH O Fe DYEMEIRIC
X ENDTZDTHY, B LHEREFHOERIPHERmIC L THMTE 2 L 2H LN
L.

%63 [ 59 AEVLEE L 72 Al-Mn-Si-Cu A4 DT & BVEMEC KIAE 355 Hoki 1 D43 Ak RE R
LA I MEMEOFE) TIE, A9 MHBVLERZICERE, BXOEBVREMEZG D -0 47
SR DG ATIRIBIZ DWW TG LTz, F72, TEMRBLENG, A 5 (TEVLE A (kG TR
ERZRL, INEIEHT 52 & TA O BB OPERER BRI DD E D MIT OV TR L 7=,
A O AN Sy BORL I R TS PR B U, e 0 BobL I3 EE Lo w2 &, A5 fHm
HPIZHOMT 5 2 &, BETOFTHEZGHETO Mn BEEICE>TRED, ZLT, HHA
BB EAT AT 2 LA O NC Lz, £, A O ABEVLBRRTIC 0 HORL 1 23 BHn - s
R LT D &, A EVLEHICHEENE L2 00, A5 BB T LM - &%
FE R BB D OSATIRBENHERF SND Z LN o Tz, LEER- T, A 9 (NEVILELRTIC 4y Bok 1
RO - BEBEICSE, o, BEEEORWA S MEEE EHAEDED Z LT, HXHE
RIZH D ETRE & ARG AN CEX D EEH LN E L.

BT E R T, BETHELNMRERE L. DL 2T 50T, BEHEA
Bgm AI-Mn SR 540 A 5 (HEVLERRT OMANMEE, 38 X005 5 (FEVLEL Otk L R rE I
FAZ T Hohi 1 OB AR Lz, £z, A 5 FTEVQEE 2 MRk TR & Ao U, MG T
FE T OLHRL - & A DE CTHEBINCFIAT 2 LW FiLWiEo b &, &matE, Sk
EB XSG WO BT 2R 22T T 5 FRER_E L
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The present thesis entitled “Effect of dispersoids on mechanical properties and corrosion resistance of
Al-Mn series alloy sheet for automotive heat exchangers” consists of seven chapters.

Effect of dispersoids was intensively examined not only on elongation before brazing but also on
inter-granular corrosion resistance, strength and thermal conductivity after brazing of Al-Mn-Si-Cu alloy
sheets. A novel trial was also made in order to put the conventional brazing process to good use of heat
treatment process for structure control and improved mechanical property.

It was found that dense dispersion of fine dispersoids increased elongation of H1n tempered materials.
Fine and uniform dislocation sub-structure was also effective to obtain high elongation in the sheets with
layered grain structure. It was revealed that a proper amount of Si addition could suppress inter-granular
corrosion without a help of rapid cooling after brazing. No solute depleted zone was observed in this case.
This is because the trans-granular precipitation of Al-Mn-Si-based dispersoids was promoted and
consequently the inter-granular precipitation of Al-Mn-Si-based and CuAl, dispersoids was suppressed.
The variation of dispersive distribution during brazing was investigated in detail. Distribution behavior of
dispersoids during brazing process was also investigated. In the heating process of brazing, fine dispersoids
dissolved into the matrix and their re-precipitation took place in the cooling process. The amount of
precipitation increased as decreasing cooling rates. When the dispersoids were fine and dispersed densely,
most of them were remained undissolved after heating, and they contributed to compose fine and dense
dispersion structure together with the re-precipitated dispersoids after brazing. These results suggested that
combining dense dispersion of fine dispersoids with low post-braze cooling rate is a promising way to give
the present alloy sheets a good balance between high strength and thermal conductivity after brazing.

The present work proposed the new idea to produce high-performance Al-Mn-based alloys having both

high corrosion resistance, high strength and high thermal conductivity.
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