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Synopsis :

A weldable pre-coated stainless steel sheet, WELCOLOR, has been developed to make it
possible to use water proof techniques in electric resistance welding. The paint to obtain
electric conductivity between the electrode of the welding machine and the steel sheet
and the method of top coating have been studied on the technological basis of
RIVERLITE COLOR(), a high grade pre-painted stainless steel sheet, which have been
in production for roof and exterior usage. WELCOLOR was launched into the market
together with RSW technique, a system also developed by Kawasaki Steel in 1983 to
buildup water-proof roofs by welding. This report outlines the performance
characteristics of WELCOLOR.

(c)JFE Steel Corporation, 2003
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A Weldable Precoated Stainless Steel “WELCOLOR”

Nobory Kinoshita, Ryuichi Hasegawa, Takeshi Koga, Isamu Takasaki, Yasumitsu Oodera, Motoshige Yamada
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Synopsis:

A weldable pre-coated stainless steel sheet, WELCOLOR, has been devel-
oped to make it possible to use water proof techniques in electric resistance
welding. The paint to obtain electric conductivity between the electrode of the
welding machine and the stee! sheet and the method of top coating have been
studied on the technological basis of RIVERLITE COLOR®, a high grade pre-

painted stainless steel sheet, which have been in production for roof and exterior
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usage.
WELCOLOR was launched into the market together with RSW technique,
a system also developed by Kawasaki Steel in 1983 to buildup water-proof roofs
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by welding.
This report outlines the performance characteristics of WELCOLCR.
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WELCOLOR-P

Primary coat with
electrically conduc-
tive particles

Stainless steel

WELCOLOR-Z

Top coat

Primary coat with
electrically conduc-
tive particles

P Stainless steel

re——— Width of strip —————==
applicahle to roll
forming and welding
Fig. 1 Schematic illustration of WELCOLOR strip in the
transverse section
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Table 1 Effect of top coat on the spot weldability of two
coat-two bake precoated stainless steel® with film
containing Iron phosphide particles

Top coat variables Welding variables Spot
Dry film | Size of | Amount | Electrode Welding a‘gﬁh?
thickness | particle |of particle | force current L o
(pm) | (zm) | (%) (kgf) | (kA) x (cycle) |
| 160 8x19 x
15 3 25
350 8x24 | A~D
160 Bx19 X
15 5 25
350 8x24 AN~
|3 12.5 250 8x19 x
15 | —
5 12.5 350 8x24 X ~{)

* Primary coat: 5 gm thick dry film contains 209 iron phos.
phide particles of 3 um mean dia.
*# Spor weldability:  Good O > A > X poor
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Table 2 Mechanical properties of WELCOLOR {thickness,

0.5 mm)
0.29% PS TS i EI E HV
(kgf/mm?) (kgf/mm?} f (%) i (Bkgl)
24~ 28 F 59~ 67 } 55~ 60 154 ~165
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Table 3 Performance characteristics of dry film on

WELCOLOR-P
o -LI‘est itemn Test results
—Dry film thickness {um) 5
60 gloss (%) i i
Pencil hardness 3H
Xylene rabbing (turn) 16
Cross scoring test (JIS G 3320, 8.1.1) 105/100
Cross scored Erichsen test (6 mm height) 100/100
Impact test (JIS G 3320, 8.1.2) Ne damage
Flexibility (min. bend radius) 2t
Hot water resistance (90°C upx 4 h) No damage
Salt spray resistance (59 NaCl, 35°C x No rust,
3500 h) no blister
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Table 4 Performance characteristics of dry film on WEL-
COLOR-P tested for 300 h with weather-meter

Condition Prior to After 300 h
Test item weathering weathering
: . __;‘ . . —
Cross scored E(gcrgfgf}lg’;l g . 097100 * 100/100
I.... o |

Impact m(stS G 3320, 8.1.2) No damage No damage

(¢F3 4 3.5
Flexibility 1: 5 4

21 5 5
External appearance — No change
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Tabie 5 Performance characteristics of post coat flm* on

WELCOLOR-P
I Basemateral | apgmans oo |
SUS 304 with- WELCOLOR.P
Test item " —-. out primary coat
Dry film primer — | 5
thickness {pm) top 30 ‘ 30
60 gloss (%) 5 54 | 50
Cross scoring test 707100 ‘ 100/100
(JIS G 3320, 8.1.1) [
Cross scored Erichsen test ‘ (
(6mm heighty | 0100 ‘ 100/100
Impact test | .
(JIS G 3320, 8.1.2) ‘ Peeled ‘ No damage
I i
Flexibility i i
{min. bend radius} ‘ 6£~102 ‘ 2t
Salt spray resistance | Large blister !‘ No biister
|
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* Polyuretane resin paint
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Fig. 2 Results of Sunshine Weather Meter test on post coated
film on WELCOLOR-P (Color; brown)
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Fig. 3 Setting of specimens for resistant spot weld test of
WELCOLOR-P (Thickness; 0.4 mm)
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Fig. 4 Effect of electrode force on peel strength of spot welded
Joints of WELCOLOR-P (Electrode; CF, 5.0 mm dia)

Welding current; 8LkA
Electrode foree; 250 kgf

Photo 1 Dispersion of electrically conductive particles in pri-
mary coat film of WELCOLOR-P and structures of
spot welded ioints

— 69 —

EOBHBFATH L. WThoOBRERN b, 8Ly +4mE
BRI TGB L kg,

BEC Y 2BES  YESBOBRE, SR L ABEREORE
DD Bicu sk 30 SHEE =, F EELTHEN LY, BESH
REMTHD, BEFRRLE AT

DY = h T -HAEOBE (BHRER) 2ERELTTAH,
PEEL, AMDIREECN T SR RES hoBEs FISHE
BLE 3 pon, BIEE 6 pm DIFHI DV TRB L Ao IIFEST 250 kef/
em? FEEN 8kA DB OBEEAE LI EENRE S Photo 2
Rt 156~35% ORGECHIVITHENME~O Bz b 4 X
HbRihoto,

BRIRA LV ETS X5 BERTHEELTL, EBEARtLYE
RTEELTL, HFENOMMRE S JORAMBRRE s LAY
EREAETT, fok 2XHE Sem, REH 15% OB4, BIHE
4o e 59kel, MBMEIRACIL 65kel oRIBELT
L1z,

AT VAL —7BIBRAER Y- 2SN CRESESSE
Bl SE-Vse ) TIEH M0kef, HEEBHK 5kA © 04mm Eo
VAT -PEREELEEOBERD v — A BRI OREME
M Photo 3 v, ¥ — ARESOFFESRE L Table 6 =ik
TETH oo ¥~ AEEBCOFBIEETS, +aRBEANTS
RO R h bR LCHESRE» e Th o,

Vo= H T BRI AR & L CEREEY 5o 1
B, EMBEEIE T BB L, BEETH THLC Lot
Vo SUS304, Odmm @RS FEHRCH Y =An5—P LRE
B 2B R, ¥ enh 5 — oo BN A BT L
T, B 180kef, BELHIEOF 1 2 Ak 151, BEEHL
T o= F— R LT 2.5~2.7kA, %8 (2B) MK LT
B 27~30kA LT — 2B Ui, 2Kk d Bl
RLOY DY —ABEEEY 27 —BARC Lo HT CRDIMRIT

Iron phosphide
3um, 15%
primary coat, 6um 1_0_”5?

Fracture load
25ke

Iron phosphide
3um, 25%
primary coat, fzm

i " Fracture load
216 kg

:lron phosphide
3um, 35%
primary coat, um
. TR
% Fracture load
219kg

Photo 2 External appearance of nuggets and tensile shear
strength of spot welded specimens with different
amounts of electrically conductive particle
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Welding current; 5kA
Electrode force; 140 kgf

Photo 3 Microstructure in the longitudinal section of seam

welded joint of WELCOLOR-Z

Table 6§ Peel strength of seam welded joint of WELCOLOR

Sgif ir[:;n P‘Eilg?‘:l?;]?zg)th Typt‘ of fracture
Two-fold 175~200 Base metal, ductile
Three-fold 165~200 Base metal, ductile
34
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O Not penetrated
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B

Welding current; 2.5 kA for WELCOLOR
2.7 kA for 2B finish
180 kgt

J 1 l
Welcolor-P SUS 304,28 SUS204,2B
0.4 mm 0.4 mm 0.3 mm

Electrode force;

Fig. 5 Effect of seam welding speed on tightness of welded
jeint
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(a) Acidified water spray: pH=6.0 (sulfuric acid},
25°C =24 h
(b} Salt spray: 5% NaCl, 35°Cx24h

Photo 4 Appearance of spot welded joints after spray tests

Photo 5 Appearance of seam welded joint of WELCOLOR
after atmospheric corrosion test for 30 days on the
roof
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Table 7 Resistance to peeling of po

st coat film on seam welded joint

Oxidation of ! Post coating Salt spray i
] L R ——— S ——— ————— —— Dew cvele 3200
welded joint ¢ Primary coat (Epoxyv) ‘ Top coat (Polyuretane) Z00h 1000h |
20 gm 3 20 pm Resistant Resistant No peel®
Heavily oxidized [ . : R —
— ‘ 20 pgm Small blister {partial} ‘ Blister {509;) No peel*
20 pm ; 20 pm Resistant 1 Resistant 7 No pée? -
Slightly oxidized |—— —— e R ‘ - : B S
— 20 gm | Small blister {partial) |  Blister (30%) No peel*

* Cross scoring test: Salt spray of 59 NaCl at 36°C

Pheto 6 An example of the roof made of WELCOLOR-Z using RSW technique
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