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Effect of Annealing Conditions of Brazing Sheet on Erosion during Brazing
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Automotive heat exchangers are mainly manufactured by brazing process. Erosion that is a
phenomenon whereby core alloy is penetrated by molten filler alloy can occur during brazing.
Because the performance of a brazing sheet is degraded when erosion occurs, there is a strong
demand for materials research to inhibit erosion. Inhibition of erosion requires that the core alloy
be completely recrystallized at the melting temperature of the filler alloy. Although H-temper mate-
rials are generally used to inhibit erosion, the formability of the brazing sheet is degraded. In this
study, the density of fine precipitates that retard recrystallization of the core alloy is decreased
by means of annealing using Continuous Annealing Line (CAL). As a result, the deformation level
required to inhibit erosion is decreased, thus improving the formability of brazing sheets.
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Fig.1 Erosion in lightly deformed area.
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Table 1 Chemical composition of core and filler alloy.
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Fig.2 Construction of specimen.
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Table 2 Annealing conditions of brazing sheet.
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Fig.3 Microstructures of core alloy (L-LT section).
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Table 3 Particle diameter and density of eutectic prod-
ucts in core alloy.
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Fig.4 Size distribution of eutectic products in core alloy.
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Fig.5 Grain structures of core alloy before brazing
(L-LT section).

.

FHR A A

Ky FREBSEH 0 e ‘

-

= . -‘_K-—.

o

6 BEEIROUMD TEME
Fig.6 TEM images of core alloy before and after
annealing.
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Fig.7 Electric specific resistance of brazing sheet
before and after annealing.
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Fig.8 Optical microstructures of L-ST section after brazing.
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Fig.9 Grain structures of L-ST section after brazing.
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Fig.10 Relationship between deformation level varied from
0 to 40% before brazing and erosion depth after
brazing.

A\ W\ LUH

F11 IO0-o 3 FRIDOESE
Fig.11 Definition of erosion depth.

IR 0% (OFRAEA) T, AR oo —2 3
VIREDNy FRABESIM OO - 3 VRS L) HKE
{lpotze 2HUL, OFHEM DL OREFREIZL S D
DThHb, BETHIRNRZL I, HRLL-A ) OB
FEFE D — DN UM O ERRL T D B0 HISITRLIZL D
(2, WEARERESE A F 723G, BRSO SR B AS N v
FABESONZ LA TIRE I 2012, SRR AVN & L
olze ZORER, WANBESIM X/ Ny 7 BESIH & D
DA ) OWHHRENL ), TO0—-Ta YVRSOKE
K 7eo7z,

REER LY, FBESIA & 1M T Cld = e —
TarPREL, Zoxzu—Ta i 500
IR, AP VW72 84133%, /Ny F3
JEdi 2 HW72358135% L ETH B 2 &0 h o7z,

3.4 INIE EHEMEVFEDRIR

O FA B TR B I | AN LA S 54 9 % 7200
I0—aryPEAETLMERHD, £ZT, Hop
LOVTAZEANLAHHEMIZTHZET, 5914
INEEE O TR 2B X, —o—2 3 v 2T
&5, 33OMENS, Tu— a VIHIZLERNT
FEIE, WEARBESIAS T 3%, /Ny FABESIM T5% TH -
720 B2, 13K BESIH O T RE LWy, i 08 B4R
RS o 2Ny FRBESIAT O T 5% 12 BT AT T11EH

110 MPa, HUNZ27% Td 2 0%, G IEBESIA O E
3% 2 BT BT 77134997 MPa, H1831% Tdh - 72,
AP AR BESL 2 V5 2 & T iiF /1T 13 MPa
T ZENTE, ME4% &L hotze 72, A5T
IR L7z &9 W RS A R BESTAT 00 Lo 6 SR L 25 il O Bl
kL Cd 57280, BIEREO PR R E NG 2 IH$ 2 2
EHTE D,

4. L

TH—T 3 YEEIIE, A HNEEOLH O SEEE)
HRELEEL VDL, 20— a y2EHlT57:0
I2IE, A9 2NARET RS, OMOBREPET L, »
DFDFERFBEPMRKTHL ZEDPLETH L, LD
G S T (MR O O§FAE) SIXBHICEBL
THY, MLEDA ) AFRED.OM O SEEN T
REIZOWTORAM R 1412775, MEHIZOT A
DO FEM T, DM ORI T 2 1T iuE =
O—23 GRISAZVWDOT, Tu—Y 3 VESIIIE
{Trboe OFHEML *LWILK&WI%W@HH
O Bdm AV S W72 (2T & D BRE T 23+ 43 1245
N, TOREE, 67#@ﬂ?éy4iy7T+%u
FEEPE TS, MLHSIRAET 22 812% 5, &
OIMLTHML, 59 OIEFRKIZRADOT, Tu—T3
VIBEDREL LD, EHIWTMLENEL k5L, Bk

120
VP Sy aleTTy )

100 R
— JEShAA
& 80
s /
£ 60 :7

i —O— BRI

—— 15y FRESH
20 1 1 1 1
0.0 1.0 2.0 3.0 4.0 5.0
IIE (%)

X12 HNIE &mhOEk

Fig.12 Relationship between deformation level and YTS.
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Fig.13 Relationship between deformation level and elongation.
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Fig.14 Effect of deformation level on recrystallization
behavior during brazingin core alloy.
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