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Effects of Kind and Content of Metal Powders Contained in the Paint Film
on Weldability and Formability of Weldable Paint Coated Steel Sheets

Synopsis :

Joji OKA and Hideaki IWAKURA

The effects of type, size and content of metal powders contained in the paint film on weldability, forma-
bility and corrosion performances of weldable prepainted steel sheets have been investigated.

Weldability is influenced by all of type, size and content of metal powders in the paint film. Weldability
becomes better, as the size of metal powders becomes smaller and/or their content in the paint film becomes

larger.

the paint film improves weldability to a great extent.

The most significant effect is. that the addition of hard metal powders such as steel and TiC into
Formability is only influenced by the content of met-

al powders in the paint film, resulting much inferior formability with larger content of metal powders in the
paint film. Zinc powders contained in the paint film improve corrosion performances.

Based upon these results, the paint containing steel, zinc and aluminium powders has been formulated and
its weldability and formability performances have been compared with the paint containing only zinc pow-

ders, changing the content of metal powders in the paint film.

It shows that the paint containing 30% by

volume in total of steel, zinc and aluminium powders has both much superior weldability and formability

than the paint containing only zinc powders.

Key words : precoated product ; protective coating ; painting ; weldability ; corrosion resistance ; formability.
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Table 1. Effect of the kind of metal powder in paint film on weldability.

Graphite [STaNess T 7in Lead Steel | Atuminium

Aluminium - e~0 O~A - © O~A

Steel [+ - ® ® [+

Lead - e~0 - O~A Welding condition:200kg 6.5ka 10cycle

Zine _ — O~A Rating: ® High weld strength, less or no explosion

Stainless O Medium weld strength, medium explosion
steel] ©~O e~0 A Low weld strength, much explosion
Graphite o} Content of powder:40vol%
electrode electrode

coating
%—-hard powder 22 - Fig. 3. Ilustration for the deforming
‘behavior of soft and hard powders in
the paint under spot welding.
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Fig. 4. Effect of mix ratio of aluminium and steel
and their content in the paint on weldability.

Table 2. Effects of mix ratio of aluminium and
steel powders and their content in the paint on
paint adhesion after cylindrical forming.

Mix ratio| gio0l 100 | Steel 75 | Steel 50 | Steel 25 | Steel 0
Content Al 0 |Al 25| Al 50| Al 75 |Al 100
40% — AN — O~aA —
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18.5% — 0O — 0 _

9.5% ©~-0 © ©~0 | -0 | ©-0O
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Fig. 5. Effects of size of iron steel powder and
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LM EDOYEE, FHRTESun BEOHEKIET L
WwWeEEZLNS.

Fig. 8 WM EIRIZCIVHEEOETVF ¥ > —
A KL 2.8%, B RET VI oAl KREZ
nEN25.3%, 5.0% dMLAERICBNT, ¥4
=N A Py RORIEAFIHRLFHE 7 um & PIRTF1E
2.5pum O 2FEEIIOWCHEHEBEE L RANTHERTH
., COETHHEOHRIFEHECRON, 550 H—
N A FBEROEGE b EAM R & RIS O A5
HIwZ tdHETHA., —F, TITEHEATREZ L
X Fig. 9 IIRT 8L, E2EEHEENBTERICL
TF & v =34 FBROGME FIR 1% » 2 7o 6
DBRPLBBEHELHR L -XIICHFHNALLS, 54>

2200 Powder content : 33vol%

®
o
o

1400
1000
600

o ]
0 [

ave.2.4uym  ave.7.0um
Size of TiC powder

Number of spot welding

Fig. 8. Effect of TiC powder size in the paint on
weldability.

Q.10 Ae——an
A—aA A——A/LO o
< ! // o
- A Ay ==
%’ O-
- 0.05 —[0=0=0
3
(&]
0

Pressure (kg/cm?)

TiC powder | TiC powder | Zn powder | Al powder '
(ave. 7pm) | (ave.2.4pm) | (ave. 4.4 um) |(ave. 10 pm) Total
A 2.4 vol% — 23.5vol%
AN — 2.4vol% 23.5vol%
@) — 0.6 vol% 25.3vol% 4.1vol% |30vol%
] — 0.3vol% 25.6 vol%
o — 0 vol% 25.9vol%

Fig. 9. Change in current through paint film
under constant voltage of 0.5V with electrode
pressure.



2240 #% ¢ @ % 73 4 (1987) & 16 &

=1 RO EEEM LR EIELL, Fig 2 T
MLTVLENH 20~40 BAEBEBRAELZDBDOLED B
BADICRKREBHEIDTD 1 ~ 2BE% OFRIMTHES
NhB. FF v h—o FoLIKHIX 59.5 u-ecm TH
D, KO 8.7uQ em HNTHFAREWIZH 2 h
DHYF Y LI =g FOBESER ESERSK VDI
F A=A FOWEEA HV 3200 & #0mEEE HV 90
~100 CHNEFELIKRKEWZ &, $2bbREERTET
WX T RF R PIET BT DOENKE LFnT
WL EEZLNS.

3-3 BIHMERBIMOWEHICRIITHR
HEEBROER, BEESRE CEBRHOI VT LI =y
LHEROBERMPIEFEER IR E2RT Ebho

7S, T OREEHIERBIC 10um BE L2 b 0lE

KIEFEREE YT DL 48h THEELBRET L L by
D7 22T, WHEAKEEEORmERES 0, o
LTEMEEIR 0D LM EZR/IMT A2 & 2Ha
7z,

BHRETNVIZT 2RO ERET2:112, &
SRAMEL 32 FR% I CEE L, BHMHEK CERF
F4.4um) %3, 5, 8, 14, 20 FELEML - 8K %
WIEMAR & 20 g/m® HERw D X LA HIHIC 10 pm Hr3E
L, HAMEEL &R % Fig. 10, 11 IR T. SESHRK
N— 2 DG ERFERAE § CORMIZHSH KO RMES
W2 DI LEHEOTRL LY, S8R % CHK R
MO 2 #512, 20 HE%T 3Bk D, —F, HFihdD
ERMAN— ZADLHEITE DT D 3EERE S OB THREESR
EFTOREP3BITMUSL I Ebhor.

3-4 EEMEKRSFEELMIBEN, S

P EoEtoffE, MEEBEHRZRNT s itk
NBEBESNET S E, ZORNEREEBEERM
BOS0~75 REBWEUTHAH I &, TR LM
TAHI LKW EESNESTAZ b2/, Th
LORERE S LIZ Table 3 ISR THBILOBENEKS
HBEAZERL, BHHER+BEMTERT H2EEB &
EL, @EAmE L mTEEN, ERnEtoBRt
LbRLFER% Fig. 1212, $7-3088%B L0 50
BELEHMATHEMCTEATL2BRB L 30 58% 4
BHREAEORE - REHKEAERAZBEL-H
WOEFABERIC B S F 57 v MEDOZEAILE Fig. 13 12
R

CEMEE GH L-BERKOMLESEME, 847
HEBMROFEHICHEBERIL, Z2OEHEBEIILOTIIET
F A, Fig. 12 OM#H(1)IBEA, BitowTgg
BL 180 EIFOMITMICREHBOBZ VLD S

240
144 >

120

©
[2]

~
N
I

Hours to red rust

D
o

n
rS

3 5 8 14 20
Zn volume%
Zn+ Al+ Steel=32vol% Al: Steel=2:1
Fig. 10. Effect of addition of Zn powder into the
paint on salt spray resistance of the painted cold
rolled steel. )

240
\/

1

© ™ 3
N O b

~
N

Hours to red rust

EN
4]

n
EN

° 35 8 14 20

Zn volume%

Zn+ Al+Steel=32vol% Al : Steel=2:1
Fig. 11. Effect of addition of Zn powder into the
paint on salt spray resistance of the painted Zinc
coated steel.

Table 3. Composition of hard/soft mixed metal
powder paint and zinc powder paint.

Metal powder
Paint Mix ratio [ Content
Type Particle size
Steel powder ave. - 2.5um 37
A Zinc powder ave. 4.4pm 43 15~30%
Aluminium powder ave. 10 pm 20
B Zinc powder ave. 4.4pm 100 15~60%
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