e &5

T q B NEIE R

YIEH PHUI

= TOP 100

&? TAIWAN BRANDS

Always the best

SMZ % ENERE

Finest Steel at Y ieh Phui

#EHES%4E4 (B4R ) 2
5% 484t k(X & B ) #E

PHUIZERFAN AND COLORFAN STEEL SHEETS
(Hot-Dip 5%Al-Zn Coated &
_ Pre-Painted 5%Al-Zn Coated Steel Sheets)

2 R T 5

E UNITED GROUP



ff‘?’ﬁ rE:,' PhulzerFan
' i) BRAE 5% AR-ERAN s S FBE R 2 U B 2

What are 5%AIl-Zn Coated Steel, Phuizerfan & COLORFAN?
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International Lead & Zinc Research Organization)
i8R ‘f ] ¥4 »2000 & 10 * - ILZRO #-
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Galfan # jtv ¢ & (GTC, GalfanTechnology Centre
Inc.)
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Hot-dip 5% Al-Zn coated steel (called "GF"
hereinafter) was developed and patented by
United States Inland Steel company in 1977. The
subsequent development of the 5% Al-Zn coated
steel began in 1979 in research sponsored by the
International Lead & Zinc Research Organization
(ILZRO) In October 2000, the ownership rights to
Galfan® were transferred to the Galfan Technology
Centre Inc. (GTC) located at Pittsburgh,
Pennsylvania, USA.

5% Al-Zn coating is a zinc alloy coating on the
steel sheet. Its eutectic structure, as shown in Fig. 1,
consists of 95% zinc, 5% aluminum, and a trace of
mischmetal, which offers performance advantages
that go far beyond the limits of conventional hot-
dip galvanizing and inhibits the growth of brittle
intermetallic alloy layer. The 5% Al-Zn alloy
coating provides superior corrosion protection,
extraordinary formability and drawability, excellent
paintability, and good weldability. See Table 1.

Ideal for sheet steel, wires and tubes, 5% Al-
Zn coating can be applied in the same coating
thicknesses as conventional hot-dip galvanizing
coatings. The 5% Al-Zn coated steel product
produced by Yieh Phui is called PhuizerFan.

Available in a wide range of specifications, 5%
Al-Zn coated sheet steel can be used for almost
any application. 5% Al-Zn coated sheet provides
excellent corrosion resistance, superior formability
and is available unpainted or coil coated. The pre-
painted 5% Al-Zn coated steel product produced by
Yieh Phui is called COLORFAN.

Applications for PhuizerFan steel sheet are
extremely diverse. Ideal applications for GF steel
are ones that require the combination of maximum
formability, drawability and corrosion resistance.
They include:

e flooring decks
e purlins

e electrical components and air conditioning unit
covers

e outdoor newspaper vending machines

e highly formed automotive unexposed parts

e base metals for pre-painted steel sheets

e silos and piping

e steel tube supporters and shacks for
greenhouses
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Remark : PhuizerFan® and COLORFAN® are registered trademarks of Yieh Phui. "®" will not be shown hereinafter.
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hrx d R igkghz 42k  The Remarkable Coating With Remarkable Advantages
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Table1 Comparison of 5% Al-Zn Coating to Other Coatings
SURELY s8R (RRE 5% E-5) BiRGS HiE 4% 55% bE-8 ey

R B Co_:i\_ting 5% Al-Zn Coated Hot-Dip Galvanized 55% Al-Zn Coated Electro-Galvanized
Characteristics P GF Gl GL EG

g A

Formability of 1 3 3 1
Metallic Coating

B 4F (2 M

R 1 1 3 3

Sacrificial Protection

P (4o 89 T )

Corrosion Resistance 2 8 1 3
(bare)
Al (41 id)
Corrosion Resistance 1 & 3 8
(formed)
el (4§ K
Corrosion Resistance 1 2 3 2
(painted)
A
Paint Adhesion 1 2 2 1
AR
Weldability 2 2 4 1
it A
Heat Resistance/ 3 & 2 3
Reflectivity
AL R A BHEREL G AR A2 A RE EERE AL
4 ST Y i S e
S . Good Formability, Good Sacrificial Good Corrosion Poor Corrosion
Total Evaluation Corrosion Resistance &  Protection Resistance Resistance owing to
Paint Adhesion for Unformed Sheet Light Coating
o 0 ¥ 1B —57% TR AR EHE ¢ £ MR
Remark Grade Best Worst Source : Yieh Phui Testing and Measurement Laboratory

Bl- 4réry (RuR4E 5% 4P-8rah1r ) L4 K Mc e s ¥ (48K £ Y27)
Fig.1 The Microstructure of Intermetallic Alloy Layer of 5% Al-Zn Coated Steel (Y27)
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Intermetallic Alloy Layer of

5% Al-Zn Coated Steel:
eutectic structure
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Source : Yieh Phui Testing and Measurement Laboratory




L &R "ég' PhuizerFan
gl Grdr 4k 2w a 1t

PhuizerFan Steel Corrosion Resistance
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This ability to protect the steel surface is
due to the unique 5% Al-Zn coating which
provides protection in two ways. Thus, it provides
two to three times the corrosion protection of
conventional hot-dip galvanized coating (called
“GI” hereinafter).

First, the two-phase eutectic structure of 95%
zinc and 5% aluminum alloy provides a uniform
barrier that helps prevent elements from reaching
the steel surface.

Second, the coating also serves as a
sacrificial protection against corrosion by oxidizing
galvanically at any scratches, bare edges,
fastener holes or profile bends. GF coating shows
even more superior sacrificial protection than Al-
rich 55% Al-Zn coating (called “GL” hereinafter).

Salt Spray Performance

We compared both GF and Gl in flat sheets
(bare) and bent sheets (formed). In compliance
with ASTM B117, salt spray test has proved
excellent corrosion resistance of GF as measured
by time to 3% red rust.

When Gl and GF were in flat sheets with
various coating mass, the salt spray test showed
that Gl achieved 3% red rust significantly earlier
than GF. Besides, under the same coating
thickness, GF’s useful life is two times as long as
Gl. See Fig. 2.

When Gl and GF were in bent condition
(formed) with various coating mass, the salt
spray test showed that Gl achieved 3% red rust
much earlier than GF. Fig. 3 shows the test result
that GF’s useful life can reach at least two times
as long as Gl under the same coating mass.
It is mainly due to the eutectic structure of GF
providing better corrosion resistance. Thus, its
excellent formability and extraordinary corrosion
resistance far exceed Gl's.

From the salt spray test and cycling
corrosion test results, we know that GF steel
sheet with less coating mass achieved the
same corrosion resistance performance as
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Fig. 2: SST on GF & Gl Steel Sheets
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Fig. 3: SST on Zero T-Bent GF & Gl Samples
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Gl steel sheet. For example, after a 235-
hour salt spray test was completed, red rust
occurred on the surface area of GF steel sheet
with 180g/m? (coating mass designation: Y18)
coating mass was merely about half of the
Gl steel sheet with 275 g/m? (coating mass
designation: Z27). Similarly, in the cycling
corrosion test, GF steel sheet with 180g/m?
coating mass had white rust after 40 cycles,
whereas white rust appeared on the Gl steel
sheet with 275g/m? coating mass merely after
10 cycles. See Fig. 4 & 5 for the test results.

Fig. 4: Salt Spray Test on Steel Sheets

GF 4 ¥

- HRETE BAT 0 SR AIE

R E Y18 1044g/ (HEa ) R REL Y18
GF sheet :

Regular Spangle, Non-skinpassed, Chromated
Coating Mass: 104.4g/m? (single side)
Coating Mass Designation: Y18

Gl 4 ¥

- BT AR R

4k & Z27 > 146.0g/m” (E 5 ) 4K A5
Gl sheet :

Regular Spangle, Non-skinpassed, Chromated
Coating Mass: 146.0g/m? (single side)

Coating Mass Designation: Z27

227

# 3L ! WR:White Rust, v 4
Remark: RR : Red Rust, ‘4%

FH KR EE § PR R R
Source : Yieh Phui Testing and Measurement Laboratory
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PhuizerFan Steel Corrosion Resistance

BT TH2Z ARF8FERL R Fig. 5 Cycling Corrosion Test on Steel Sheets
PRERIEE IR PETR 6 /| Test Condition: Each cycle takes 6 hours.
B %385% (35°C -5%)1 | p* §CU8 (40°C )2 /| F¥ 40 A 48

Salt Spray Test (35°C -5%)1hr. > Dry (40°C )2hr.40min.

§2'% (50°C )1 /| P& JEIREE (50°C -95%)1 /| F 20 4 45
Dry (50°C )1hr. Humidity Test (50°C -95%)1hr.20min.

4r 48y 4 47 GF Steel Sheet

- H&ET O BATREEE | Before test 10 cycles 25 cycles 40 cycles 50 cycles 70 cycles 90 cycles 100 cycles

Regular Spangle,
Non-skinpassed WR 0% WR 0% WR 0% WR 1% WR 1% WR 3% WR 5% WR 10%

4k & Coating MassY18
106.6g/m’
(H 5 , Single side)

#2444k Gl Steel Sheet

- BT EAFTRIFE | Before test 10 cycles 25 cycles 40 cycles 50 cycles 70 cycles 90 cycles 100 cycles

Regular Spangle,
Non-skinpassed WR 0% WR 1% WR 3% WR 5% WR 20% WR 30% WR 100% WR 100%

44 £ Coating Mass 227
160g/m®
(% , Single side)

# 3£ Remark : WR : White Rust, ¥ 4 TR kR EE & X R R

Source : Yieh Phui Testing and Measurement Laboratory
Bl- #IT$¥RFTR LR GRBRLR Fig. 6 Salt Spray Test on Bent Steel Sheets
ﬁ%”“"é”l T4 AR 1L P Vg JIS Z 2371 2 BOkef iR Rk TR

Test Condition: Samples with zero T Bend are tested according to the requirements of JIS Z 2371.
g 2} 4% ¥ GF Steel Sheet

Before 170 235 324 418 518 583 683 801 983 1100
whE kg test hrs hrs hrs hrs hrs hrs hrs hrs hrs hrs hrs
CoatingMass | CoatingMass g =~ wR ~ WR WR WR = WR | WR WR WR WR WR | WR
Y18 Y18 0% 100% | 100% | 100% | 100% &= 100% | 100% | 100% & 100% = 100% | 100% | 100%
1 & Thickness 1 & Thickness ) ) ) ]
1.15mm 1.15mm
94.7g/m? 106.2g/m?
(H& > (H& >
Single side) Single side)

LR AEE S Gl Steel
A B G A B G A|B|GCAIB|C A B GA B G A B C

sk 2 kg “#8E | Before | 72 170 235 324 518 583 683 801 983 1100
Coating Coating Coating test hrs hrs hrs hrs hrs hrs hrs hrs hrs hrs
Mass Mass Mass WR WR = WR | WR  WR RR% | RR% | RR% RR% RR% | RR%
z27 z27 z27 0% | 100% & 100% = 100% | 100% 3,1,1 5,51 10,10,1 10,10, 1 10, 30, 3 10, 40, 3
¥ 5 ¥ 5 ¥ 5
Thickness | Thickness | Thickness
1.2mm 0.61mm 0.6mm
141.7g/m? | 158.2g/m? | 146g/m?>
(%6 > (%5 > (%6 >
Single side) Single side) Single side)
% 3L WR:White Rust, v 4 TR &R EE & E R B R

Remark : RR : Red Rust, ‘=44 Source : Yieh Phui Testing and Measurement Laboratory
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1. 38kt B 7 AR A R0~ 4 R VL (48 1. Test specimen: 15 pipe specimens with different
- metallic coating, coating mass, and outside

HEE ) LR 3 15 Mook 2 T diameter are acquired as shown in Table 2.
L iRiEsIEp B F £ R (TR o Proper length of the specimens is cut according

to test type.
2 WaRtkE- T4 Table 2 List of Pipe Specimens

No A &5 45K 2 5| R R ﬁ%g s B h R £ )
: Specimen Coating Coating Mass .D. Coating Mass on Pipe Body (g/m~)
1 1/2”
2 2120 3/4” 60~80
3 ﬁé% 17)
2 Galvanized 172"
5 2275 34" 120~150
6 AR 3/4”
7 Pre-hot-dip Metallic Y27 17 120~150
5 Coated Steel Pipe 45 5% 4E-4F 1/2"
5% Al-Zn ”
9 Y35 3/4 170~200
10 17
11 4 55% 4B-4 172"
12 55% Al-Zn AZ150 3/4” 70~90
13 aoaitled . 12"
. R 2 » 6
14 Post-hot-dip Zinc Galvanized 300 g/m 3/4 310~380
15 Coated Steel Pipe 1”7
2. 3% * 2. Test Method
PRI DNES: &1~ 2.1 Soil Corrosion Test
YwS (ERY _ Ll AT H Half length of the steel pipes was buried in the
) F (jf }%'f] 280£nm) . #i ;L i cultured soil. Full length of a steel pipe was
F2 P oEKEART F 3 RiEkL e around 200mm. The soil was watered every
Firiori gyt & 4 L Floradur® three days during the test period.
ANZUCHT SUBSTRAT - Remark: The cultured soil we used is Floradur®
ANZUCHT SUBSTRAT.
2.2 Bo dtbe iR 2.2 Farming Test
#edw g (£ RH600mm) - L hfdte Half length of the steel pipes was buried in the
FERE o land where veggies were grown. Full length of a
o L g e e = o steel pipe was around 600mm.
R BT F R & B g 227 13 P (ﬁb’qé Remark: The farmland was located 4km to the
4km) © seashore in Kaohsiung City, Taiwan.

' - i‘% 4 Cultured soil R _ :
Bl- 2 3ER% B~ CCT R = Fip
Fig.7 Soil Corrosion Test Fig.8 CCT at Actual Farmland
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PhuizerFan Steel Corrosion Resistance
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B4 32 23R %48 5% 45-84h F -

3. Test Result:

The tests continued for three months. Below is the
result. (Also see Fig. 9~11.)

a) Black tarnish and slight white rust occurred on the
surface of the pre-hot-dip galvanized steel pipes
(No. 1~5), pre-hot-dip 5% Al-Zn coated steel
pipes (No. 6~10), and post-hot-dip zinc coated
steel pipes (No. 13~15).

b) Spotted red rust occurred on the pre-hot-dip 55%
Al-Zn coated steel pipes (No. 11~12).

4. Conclusion

In an alkaline environment, such as agriculture
and pasturage, pre-hot-dip 5% Al-Zn coated steel
pipes show the best performance against alkali. Pre-
hot-dip galvanized steel pipes are the second, and
pre-hot-dip 55% Al-Zn coated steel pipes are the
worst. Thus, for agricultural use, we recommend pre-
hot-dip 5% Al-Zn coated steel pipes.

LA R4 55% 4E-4r E

Fig. 9 Soil Corrosion Test for Pre-hot-dip 5% & 55% Al-Zn Coated Steel Pipes

PR

Description

TR ER L 5% 4E-50h
Pre-hot-dip 5% Al-Zn Coated Steel Pipe
4% 5. Coating Mass: Y27
d =>4 ang P AREL (HE)
Specimen No. (O.D.) from left to right: No.6(3/4” ), No.7(1”

TR R 5% SP-Sroh F
Pre-hot-dip 5% Al-Zn Coated Steel Pipe
4% K 5. Coating Mass: Y35
d >4 g P AREL (HE)

Specimen No. (O.D.) from left to right: No.8(1/2” ), No.9(3/4”

No.10(1” )

AR 48 55% 4R-Erdh
Pre-hot-dip 55% Al-Zn Coated Steel Pipe
4% f 5. Coating Mass: AZ150
d Z>f g RS (HE)

Specimen No. (0.D.) from left to right: No.11(1/2” ), No.12(3/4” )

3B s
3 Months Later

-
NN

o
Before Test

)

FTAL KRR E4R § X R % %
Source : Yieh Phui Testing and Measurement Laboratory
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Fig. 10 Farming Test for Pre- & Post-hot-dip Zinc Coated Steel Pipes

TR iz 44 # Pre-hot-dip Zinc Coated Steel Pipe

1 (1/27 ) 4% # 55 Coating Mass: Z120
2 TR # iz 44§ Pre-hot-dip Zinc Coated Steel Pipe
(3/4” ) 48 % 5L Coating Mass: 2120
3 TR # iz 44 # Pre-hot-dip Zinc Coated Steel Pipe
(17 ) 4% ™ 5L Coating Mass: Z120
4 TE# R 444 F Pre-hot-dip Zinc Coated Steel Pipe
(1/27 ) 484 # 5L Coating Mass: 2275
5 TE # iz 44§ Pre-hot-dip Zinc Coated Steel Pipe
(3/4” ) 4% 5. Coating Mass: 2275
13 #z 444§ Post-hot-dip Zinc Coated Steel Pipe
(1/2” ) 4% 't ¥ £ Coating Mass: 300g/m”
14 fs # iz 4k 4dn ¢ Post-hot-dip Zinc Coated Steel Pipe
(3/4” ) 4% it % £ Coating Mass: 300g/m”
15 fé # x4k br 4k § Post-hot-dip Zinc Coated Steel Pipe

(1”7 ) 4% % % € Coating Mass: 300g/m”

FH KR ES L X R RF R E
Source : Yieh Phui Testing and Measurement Laboratory

Bl - B atdb i iR 48 5% 4R-4r 4k F - TR AUE 4 55% 4584
Fig. 11 Farming Test for Pre-hot-dip 5% & 55% Al-Zn Coated Steel Pipes

iz 4% 5% 4F-£idh § Pre-hot- d|p 5% Al-Zn
6 Coated Steel Pipe (1/2” )
4% % 5. Coating Mass: Y27

TR # R4 5% 4E-44k F Pre-hot-dip 5% Al-Zn
7 Coated Steel Pipe (3/4” )
4%k 5L Coating Mass: Y27

TR A iR 4% 5% 45-424k § Pre-hot-dip 5% Al-Zn
8 Coated Steel Pipe (1/2” )
47 % 5. Coating Mass: Y35

TR % 4% 5% 4F-424h § Pre-hot-dip 5% Al-Zn
9 Coated Steel Pipe (3/4” )
4%k 1 5L Coating Mass: Y35

TR B R 4% 5% 4F-#4k F Pre-hot-dip 5% Al-Zn
10 Coated Steel Pipe (1”7 )
4% 5. Coating Mass: Y35

TR #hi% 4% 55% 4F-4r4k F Pre-hot-dip 55% Al-Zn
11 Coated Steel Pipe (1/2” )
&k 5L Coating Mass: AZ150

TR #4i% 4% 55% 4F-4:4 § Pre-hot-dip 55% Al-Zn
12 Coated Steel Pipe (3/4” )
4% R 5. Coating Mass: AZ150

FR&R ER ¢ £ R % 3
Source : Yieh Phui Testing and Measurement Laboratory
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Outdoor Exposure Test
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Fig.12 Coating loss in rural area
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Fig.14 Coating loss in marine area
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Comparison of Coating Weight Loss between GF
and Gl under Different Outdoor Exposure
Conditions

Test Site: 1. Rural
2. Industrial
3. Marine: Kenting, Taiwan (50m to
the coast)

With the same coating weight, GF’ s
corrosion resistance is approximately two times
better than conventional GlI.

L= 7 kil demomhifs

Fig.13 Coating loss in industrial area
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Fig.15 Actual test site in southern Taiwan

TR KR R L FRRlERE (R ~+ 7 )
Source : Yieh Phui Testing and Measurement Laboratory (Fig. 12~15)
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Table 3 Years of Useful Life' of PhuizerFan & GI

B BR R
Min. Two—S|de Coating Mass (g/m?) 120 180 225 275 350 450

: GF 12 17 23 28 35 45
Rural 5 8 11 13 16 22
#* & e
. - GF 7 13 18 23 27 35
() 1 ¥ %
Years of Industrial
Useful Life 3 6 9 11 13 17
DR 3 8 12 15 18 22

T kim:ERE & ¥ P FE R E
Source : Yieh Phui Testing and Measurement Laboratory

Bl Ry aFeEaaF et FE RREFR2Z " 26 (&)
Fig.16 Estimated Years of Useful Life' of PhuizerFan & Gl

50

45 /

40
i —&— 74 -GF
535 A
; ///’ —=— 554 -G
=S
—:zr: % /./ // - # “GF
% 25 /.//‘/ —— 1 ¥ Gl

20 —— 5 -GF
3 —— 438 -Gl

15 /
10

| | | | | |
0
120 180 225 275 350 450

4% ¥ Coating Mass (g/m?)

FHRARH: ER § L %P FR 2
Source : Yieh Phui Testing and Measurement Laboratory

ol Az Rt AL TR ES ) GHBEERARXFIFLAFA ISR 2RBLFRE -
Note 1 “Useful life ” refers to the time consumed when coating is completely corroded and the base
metal is exposed to the air in Table 3 & Fig.16.
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Concrete Test

RIS EE-BE & N1 P2
T e T R T
LRPE1ESRY o
R E 2
1. 3385 ¢
(MEGI-GF-~GLAF» "7 ik L2

it X &I (CL~AF~N) 4 > =

A8 A 5 o (#zzx:CL Z\».F.ﬁ&}%@lﬂ_

AF 2o itdn 2 28] N 4 g 1t & ka2 )
B b4 R X 75mmx150mm
B f MR E FHE (5
GRS EEE) o & EEF L 18 8
EHEA LREY BBV FTH (£2)
A GRS AR (B ) 40T oo
CRE TR BATHERERL ¢ 0 o R K

(2)

In order to evaluate the corrosion resistance
among G, GF, and GL when the steel products are
used in a construction site, we conducted the test
below. It has lasted one year and eight months.

Test Condition:

1. Specimen:

(1)Different coating weights and surface
treatments were applied on the GI, GF, and
GL products we prepared. The specimens
were sourced from 18 coils. Surface
treatments were chromate (CL), anti-
fingerprint (AF), and non-surface treated (N).

(2)The size of the specimens is 75mmx150mm
and 3M tape was adopted to seal single
side of the specimens in order to see cut
edge protection. Each set has 18 pieces of
specimens, and there are 2 sets prepared.
Table 4 shows the specimen information
and Fig. 17 demonstrates cut edge sealing
condition.

A o Hpkdk B F?%“ pH11~12 o 2. Concrete: Ready mixed concrete purchased
R ;4% ¥, from the market was properly mixed with water.
5 " ?;Pf ) f n };é * ,Fi o The pH is around 11~12.

1 BALAP o E PR R R bk R g 3. The specimens were inserted into the concrete.
52 S N -2 /é (Rl oB+ Within the first week of test, water was sprayed
B ) e o_nt_? the_ concrete so tas ttc_> sir?glatng st%\():lard

35 ’ . civil engineering construction. (See Fig. 18.
4. 27 AR LR Mg B R KA 4. We removed the specimens and observed
I'; ° corrosion on them.
i R
Table 4 Specification information
No Sh it g sk 2 & F5 HA8 GERRR
: Coating Surface treatment Coating mass Cail no. Thickness (mm)
1 212 91A739A00 1.550
2 CL Z18 91A772A00 0.490
g Gl 227 8CA993A00 0.483
4 212 86C360B00 0.476
© AF Z18 91A061X00 0.356
6 227 88B809B00 2.670
7 L AZ100 93B691B00 0.584
8 AZ150 8AB285B00 1.000
9 GL AZ70 85C500B00 0.254
10 AF AZ100 85D328B00 0.356
11 AZ150 85C665B00 0.500
12 Y45 94B443B00 0.700
13 CL Y60 7CA582B00 0.750
14 Y90 941.912B00 0.630
15 GF Y40 91A585B00 0.762
16 AF Y60 921.054B00 0.711
17 Y115 7CA721B00 1.550
18 N Y60 89L928B00 2.720
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Bl = Y HE - #%T LW Bl o~ sk e kW
Fig. 17 Specimen segments Fig. 18 Test arrangement
AT @ AERFED R -
g Segment not
Sealing[ \ A contacting to
/D concrete
B . .
/ B?F:?;*ﬁiﬂ}}aiiyr\i° S
................ Interface between specimen
air and concrete
C N ) ' S
Cw® !BRAIAE%RTF ° e N e L A o
Concrete where RIS, ooMAmsstiiih x Lol b |
steel sheet was R,
inserted RS
concrete
D ¥ (&itE)
Cut edge (unsealed)
;é%% ¥ % : Test Result:
1. % - BEPNFES R 05 10 T 420 B 1. The first set of specimens was taken out 10
ﬁJHF—ti’/w&ti W E 0 B EddeT days later. We observe the initial reaction
e o e em e . Lo between the steel sheets and concrete. Below
MIlzsgerEr:Ae] (LB~ B is the result.
T 2 RAR YRR BRFLGF (1) Only [B: Interface between air and )
BREI ARG TR BERE MR concrete] in Fig. 17 demonstrates stronger 1
N ey e . corrosion. It is because the water content
IKE ¥ 'f %Ei%*ﬁﬁé’ %“F 7@ n is higher in the interface. Alkaline water
(2) =7 g FBEZET v GL ¥ i fud i still reacted with the metallic coating.
4 33 0 GF & & o (2) According to the test result, GL's alkali

resistance basically is relatively weaker,

2.5 - BRP L1 ESBY aB D Hxg whereas GF is the best.
F & Ao 2 Ao 0 SRR [3‘; F 8RR 2. The second set of the specimens shows
RG] MRS H A obvious red rust on_Segment B, and the rest
. segments have obvious white rust and black

EC R S A tarnish.
0o 2 , 3. The size of red rust connects with corrosion
3. £ %t v k4 mj% g IF. '“;é 4 i resistance of the specimen. Table 5 also
Az B kded 1 BT GF shows that GF’s corrosion resistance is
afde it & LiEAR > Gl =t 2 s GL B £ superior to the other two products. GL is the
worst.

%23 Z 8RR\ 2 ek
Table 5 Alkali resistance of the interface between air and concrete

Gl 2 5 -
GF 2 1 2/=3
GL 4~5 4 _
HooE: &% 1k —5% TR KR EA X R PR

Remark : Grade Best Worst Source : Yieh Phui Testing and Measurement Laboratory
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Concrete Test

B4 SEHLEE-H2 52042 2% 8%
Fig. 19 Test results of concrete test for Gl, GF & GL

No.6:GL/CL/ No.7:GL/CL/ . No.9:GL/AF/ No.10:GL/AF/ .
AZ100 AZ150 No.8:GL/AF/AZ70 AZ100 AZ150 No.11:GF/CL/Y45

/,

”"/ No.12: GF/CL/Y60 No.13: GF/CL/Y90 No.14: GF/AF/Y40 No.15: GF/AF/Y60 No.16: GF/AF/Y115 No.17: GF/N/Y60

FRKR EE X B FE R R
Source : Yieh Phui Testing and Measurement Laboratory
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2OV RCGF 4 F (44 B Y18 dldn Rk
)¢ Gl e (4k & Z350 0 4k ) 2
R FRaae > BRRD E 7R
R B 5 AL TP 0 5% 10 X 8 R
AAZREL BR o ARl AS (pH

M)P R BRZEEMFALAL FAER S

aEg g E R LA AT Rk RE A

4Bz L o

R L

(210 kg/cm?)
o N (3

)

FFER S o RS KR A 5 3000 ps

- SRR PR

Fig. 20 Test result after one week

RS

In order to compare concrete adhesion and
corrosion resistance between GF steel sheet
(coating mass: Y18, surface treatment: anti-
fingerprint) and GI steel sheet (coating mass:
Z350, surface treatment: chromate), concrete
was poured into cylinders with different materials
of bottoms. 10 days later, the concrete was dried
and removed. High alkali concrete (pH value
about: 11) has apparently caused chromated Gl
to corrode and produce black tarnish, but the
anti-fingerprint film of GF has not yet appeared
corrosion condition in part, as shown in Fig. 20.

Concrete Type:

Ready mixed concrete, concrete strength is
3000 psi (210 kg/cm?)

Test Time: 1 week

4r4t B 4= PhuizerFan

oz 4EE 4 Galvanized

B (Y27 * 0.65mm)

C (2270 - 1.20mm) D (2350 > 1.50mm)

'mwfi’

e

1. 2 dE&H Y & o % atdy ¥l i GF
i DAL EIT 2 Gl 4 B 2 At

gﬁ:.kj}_o
2 kR 2 E

GF 4 4 % 12 ity 5 AJE 2 M 45 & 6 -k iR o

Flte e @7

3.2 igEk:

4§ % 00wty B OEIE 5 GF A B i 2
BN ASUET R B R o

2

~

EE o

FTHRKR D ER L E R E R R
Source : Yieh Phui Testing and Measurement Laboratory

Test Result :

1. In the concrete test, Y18 steel with AFP
treatment could offer better caustic resistance
than Z350 with traditional chromate treatment.

2. Concrete adhesion:

According to the result of the concrete test, Y18
steel with the AFP treatment do not cause any
adhesion problem since the concrete adhered
to the coated sheet very tightly.

3. Other advantage:

PhuizerFan with AFP treatment could offer
better lubricity which could decrease the
consumption of lubrication oil during forming.

14
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Formability/Drawability

15

SRR A F 2 AR 2 BRI

GF & ¥ £ % - Bt Horifhendi 1 { &
XA chB R 0 A E Gl R 2
SR B RS bt OF fa e
St A A4 1 i gw@w 2 @g@]s&q
ew;’rs{ag%w@zww RN K Nel
B ik B -

GF%%%WI ORI S R A
SR 5L TR g %)
TR GI 2 GLe R P B A K S A
W E R Ao S L - S

Bl- - GF&¥EGla&4FE TS #F%

Fig. 21 Zero T Bend of GF and Gl Steel

FT 8 E%
Zero T Bend

& B %
GF shows no cracking of flak|ng at zero T bend.

A dEEr AN A OT 09 % ¢ & 4

b. #ux g v

v OT ¥ 3F% 7 4 25 7 HRR%
Hot-dip galvanized steel exhibits flaking on the coating
surface at zero T bend.

PhuizerFan steel
sets new standards in formability

GF is the first hot-dip coating that is more
formable than the steel it protects. The brittle
intermetallic layer between the steel substrate
and Gl coating is virtually eliminated with GF.
This layer is the site where most cracks originate
during forming operations--a disadvantage of
conventional hot-dip coatings.

Particularly suited for applications involving
deep drawing, press forming, profiling and
multiple severe bending, GF can take the most
severe deformation with virtually no cracking or
flaking compared with Gl and GL. See Fig. 21.

GF &= & Gl 4 4% OT ' 2% 2 7 (7 L)

Diagram below shows zero T bend of GF and
Gl steel sheets.

FH KR ERE & F P FE%RE
Source : Yieh Phui Testing and Measurement Laboratory
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Pre-Painted 5% Al-Zn Coated Steel Sheet and Paint

$;¢ 4 COLORFAN"

% % aJE B AF g

GF%%&’* “ @ REERE DEEEH
Hoori r 2 5% A e A Ti‘f’}f@if"—_iiﬁﬁf°
YRR LB~ A & é? I“ oo B2
(Dry-in- Place))%@?_

SR T I > GF s AR 2 F %
/ﬁﬁxfiif&ﬁl" &#L J}%Jii D%/}E‘ L#"q']
BikE Pk kiR CPURIBZ RF A
FET L H O R GF A b o

© o A2 GF@]&%}Z*@J‘J%}:’;;‘E@%P‘T‘?@
TR A HEFEE R

GF s g Jdp A e e £ & i o
iﬂ?ﬁr} PRI R 2 Rk Do F R

Mo A R e Ll g F 4 o{r.’s_' s e4E Bl A
L B0 GF 4 f7 b 15 4 5 % AL A % g
%“”n"v“‘;i* B KA e

i SR BB A4l o GF i E

MB B g E A s Flpt LA g R
nﬁ‘ﬁ§%%“ AL R at AR e £ M o

‘&f’%\' - ’f’l‘i‘T’r\ °

Your pick of pre-treatments...

GF readily accepts all conventional and
advanced technology pre-treatments used on
conventional hot-dip and electrogalvanized
products. A few examples include zinc
phosphate, complex oxide, chromate and Dry-
in-Place treatments.

.. and paints

When properly pre-treated, GF is an
excellent base for primers and topcoats. Air-
drying primers and topcoats, bake drying
primers and topcoats, powder paints, urethane
primers and epoxy primers can be successfully
applied to GF.

Powder coating has also been used on
formed GF components with excellent surface
adherence and appearance.

GF's zinc/aluminum composition provides the
important surface homogeneity, free from tramp
elements, and crystal orientation required for
good paint adhesion. Compared to other coated
steels, GF products are a superior substrate for
pre-treatment and paint adhesion.

Even after severe forming, GF exhibits the
highest adhesion and substantially improved
resistance to paint crazing, edge creep,
corrosion, and blistering. See Table 6.

16
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Pre-Palnted 5% Al-Zn Coated Steel Sheet and Paint

17

T~

3

GRS E I (FE

5% 4E-82508 ) ddr 2 %

7 X EA

Table 6 An Excellent Combination -- Pre-Painted Sheet Performance of 5% Al-Zn Coated Sheet Coated with

wo)sAg juled

Coil-Coating Paint Systems

4 ¥ # % Steel Sheet Product

G =
1.62kg.m & = % 4
Adhesion after 140 in.
Lb Rev.Impact
AR R R
K+ R fas ik

Primer wlR 2 ek ®

Acrylic Corrosion (cross cut)

+Topcoat

Polyester
53T $ sk ek ®
Corrosion (3T Bend)
G o
1.62kg.m F & % 3
Adhesion after 140 in.
Lb Rev.Impact

B % ¥ #ifig A ik

+ R fiam ik

Primer gdlx 2 ek @

Epoxy+ Corrosion (cross cut)

Topcoat

Polyester
£ 3T 40 pghz Fapm®
Corrosion (3T Bend)
OE RN
1.62kg.m F & % 3
Adhesion after 140 in.

C % 3 ffia A%  Lb Rev.Impact

+ Rk

ok

Primer 3R 2 ek ®

Epoxy+ Corrosion (cross cut)

Water-Based

Topcoat

Acrylic

3T W iRk 2 FakiR ©
Corrosion (3T Bend)

F:¢ B (4% 5%
EB-ER R ) S AE
Pre-painted GF

BORGEE TR

Pre-painted Gl

%3

Remarks

10 9
9 8
9 4
10 9
9 1
9 3
10 10
9 3
9 4

(N)=Ar E%110= %>
0=4% > MV ELE
B=7

@) ¥4 FT R HK
1.62 kg.m * fﬁri}
t4 » 11 Scotch % ¥ %]
FEER DS (D

) Rtk A ERHFE
;m;}gio

(3) 14 5% 2
it {7 500 -
e

‘“‘7"

(1) Rating scale:
10=excellent, O=poor,
minimum acceptable
grade=7

(2)Adhesion rating is
based on 140 inch-
pound reverse impact
followed by Scotch-
tape stripping of the
impacted (convex)
area to detect loss of
paint adhesion.

(3) Corrosion tested by
500 hours 5% salt
spray.

TRk

ER O X RRRE
Source : Yieh Phui Testing and Measurement Laboratory
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COLORFAN Steel Corrosion Resistance

324 COLORFAN

®

1. 3R IE 2 3R se B 3T 40 /2 B ¥ 2 7mm
2NA AL R IK%J|SZZ371\¥_ VFJT
TR F B TR

2. SR B Lo HR L RBET A A
54 2000 /) pF2 Bk RSk S A4
M2 Y18 4 & (.5 2000hrs &0 445 4 5
i 8%) H dthb 2t IR R AR R
(PPGI) 2. Z18 4k (%5 2000hrs {5 v 453 2
o 50%) { & ke

Bl= - = #uz44% 54 (PPGI)

1.Test condition: Samples with 3T Bend and
7mm Erichsen mechanical process are
tested according to the requirements of JIS Z
2371.

2. Test result: As shown in Fig. 22 & 23, the
corrosion resistance property of COLORFAN
steel sheet with Y18 (8% white rust after
2000hrs salt spray test) is superior to pre-
painted hot-dip galvanized coated steel
sheet (PPGI) with Z18 (50% white rust after
2000hrs salt spray test).

Fig. 22 Pre-painted Hot-Dip Galvanized Coated Steel Sheet (PPGI)

4% £ Coating Mass Z18 (180g/m” min.)
% & Paint: PE 25um

1000 hrs
WR 0.5%

500 hrs
WR 0%

Before test
WR 0%

Bl=-+= #J Bawir
Fig. 23 COLORFAN Steel Sheet

B Section

2000 hrs 2 H
WR 50%

1500 hrs
WR 30%

NIRRT
Erichsen Test
7mm —»
3T %

3T Bend

VENR f ¥ R R % %

L

Source : Yieh Phui Testing and Measurement Laboratory

4% ¥ Coating Mass Y18 (180g/m? min.)
% % Paint: PE 25um

1000 hrs
WR 0%

500 hrs
WR 0%

Before test
WR 0%

% 3L Remark : WR: White Rust, v 4%

% B Section

3

SN s

Erichsen Test

mm —»

3T %9

3T Bend
Lo

ER E K OB F % R

2000 hrs
WR 8%

1500 hrs
WR 0%

AL KR
Source : Yieh Phui Testing and Measurement Laboratory

18



R * ®
454 B  PhuizerFan
¢ Tk Fdk

Green Steel

19

% & g 4 11

EELES Y A S5 & R RoHS 4 4 2
S it A o T e Aty RORJE o T IRE
LAEFRFRLS

SESTE:

GEEE R Sd YR RR S A2 R Gl
i e Eenmt A b 0 HW P w L AR RE S
SRR ﬁiﬁﬁﬁ&mﬁwﬁwoﬁﬁ
o &7 B S HBa g KRR RFZ M
THBREFTRERE(WFELE )2 T EHT
a‘m* FRAAE® R FE ;g@ré.;;g@{y&

AERRSFHFREFT  EELXRFPBE

& o

HEERE R

2 W AR S R
hehd ik ik B o

BrE oL L

EE T L £ BBA RS R P &
Ag*rZ Lo
R ke

FE Y b5 100% 7

¥ o

Green Steel

PhuizerFan complies with EU RoHS
Directive, contributing a lot to a sustainable
environment. Anti-fingerprint treatment can be
applied on PhuizerFan surface.

Energy saving steel

GF steel sheets possess excellent
formability and better corrosion resistance
compared with Gl steel sheets. GF provides
the best products for solar energy industry
that is vigorously developed by every country
all over the world. For this industry, GF can be
used for solar panel frame, base panel, solar
generator apparatus (beam or stand), and
hardware fastener for drawing. The material
lowers the atmospheric corrosion affecting
apparatus structure and extends the useful life
of the apparatus.

Less impact on the immediate environment

In tests against other hot-dip coatings,
PhuizerFan demonstrated the least amount of
coating loss.

Longer useful life

PhuizerFan avoids untimely coating
deterioration, so the product lasts longer.
Recyclable

PhuizerFan is 100% recyclable.
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Applications and Application References

;4 COLORFAN’

®AD AR SEE S PR

4R £ Y30 0 SMP % #L

Distribution center of Taiwan Tobacco & Liquor
Corp., Kaohsiung, Taiwan

Coating mass: Y30; paint type: SMP

BESEINY
e R RREBILRF LD
iR £ Y30 PVDF #% 3t
S-Tech Corp., Tainan, Taiwan
Coating mass: Y30; paint type: PVDF

u“\!

N
A O g A S
4% £ Y30 PE %4t

Plant building of China Steel Machinery Corp., Kaohsiung, Taiwan
Coating mass: Y30; paint type: PE

EARELFPHFIE
4# R € Y30 PVDF %L

Pingtung Agricultural Biotechnology Park, Pingtung, Taiwan
Coating mass: Y30; paint type: PVDF

Vu TTT] ‘7 il;ll 2

sR T g EPRIELRF LD P

Rk £ Y27 > PVDF %L

Sentien Printing Factory Co., Ltd., Tainan, Taiwan
Coating mass: Y27; paint type: PVDF

WEBASIAIT B RS

R € Y27 > PVDF %3

Plant building of Yulon Motors, Miaoli, Taiwan
Coating mass: Y27; paint type: PVDF

20
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Applications and Application References

R NN

=

RAFE (RNERE &2 TR FRTR)
Floor decks of the Royal Children's Hospital in
Melbourne, Australia

21

AU (54 101 < R B) LR T L RN
Floor decks (Photo of Taipei 101 Building) Floor decks of E-Da Cancer Hospital, Kaohsiung, Taiwan
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Motor Speaker

By F A

‘v £ + Twister Pipe = 7 # ix

Grain bin

Courtesy of Twister Pipe Ltd., Canada

e e e
i

T HaE LR

Solar Panel Bracket

AELEHELE
Motor Housing of Power-Adjustable Automotive Seat

RS AR Y B A

@ R (P W) BUEAE 5% 4E-S4
China High-Speed Railway--Fuzhou Station
Hot-Dip 5% Al-Zn Coated Steel
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Applications and Application References

23

Frame of an automatic poultry feeding system
Coating mass: Y35

EEPEE O BAEE Y27
Steel tube shacks for greenhouse
Coating mass: Y27

-

: [
BEAEE o BAEE Y35
Steel tube supporters for greenhouse
Coating mass: Y35

T A s sk £ Y35
Poultry trough
Coating mass: Y35
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PhuizerFan Specification

e
Product Name

S
Specifi-
cations

]
&t £
E B Yieh Phui
Base
Steel =8
Thickness (¥ B )
(mm)  Yieh Phui
(China)

wh 2
Coating
Mass

o 5
Surface Finish

B 2
Surface
Treatment

%3t

Remarks

brgr g (B D% 4E-5 ) i fE
PhuizerFan (5%Al-Zn Coated Steel Coil)

CN§01153236 J'32%13731 . ASTM A875M 2013 A%ﬁw EN10346 2015
Struct-
SZAC340 szaHC  szACC C:f’;:: Form- ual G250 2206
SZAC400 szZAH  SZAC Steel N9 Steel ° G300 e
SZAC440 340 340 Steel Grade G1 G350 DX52D
SZACD1 SZACC Lo a0 400 SZACDT Tye % DDS U grt:i S 2 a0 O™ pyesn gigggg S550GD
SZAC540 440 440 B A 255 550 G500 S350GD
s7acs70 490 570 o B 275 G550
340
0.27 0.2 0.2 1.30 0.2 0.27 0.20 0.27 0.20 0.20 0.27 0.2 0.2 0.20 0.27 0.20 0.20

1.10 18 175 450 180 1.10 4.50 1.10 450 2.00 1.10 1.8 4.50 450 1.10 4.50 1.80

040 026 028 180 0.26 0.40
220 220 220 220 220 220

B WN = o ;g A WN -

)]

| ‘ ‘ | ‘ | 0.,26 0.\‘30 o.‘40 0.|28 0.|25 0.T10 0.‘26 0.|25 0.‘26 O.Tlo 013 0.‘25
220 220 220 220 1.30 220 2.20 220 220 220 20 20

Y08
Y10 ZGF 90 ZA 095
Y12 ZGF135 ZA 130 24
Y?S Qg ZGF180 ZA|90 ZA 185
ZGF225 ZA 200
i xg ZGF275 el ZA 255
o ZGF350 ZA 300
Y35

— A B AR-ERER T HrimeE T
Regular Spangle, Minimized Spangle’

ek A & S (A R ) AR
Chromating Treatment, Oiled or Resin Coated (anti-fingerprint)

VBT ) BT 3mm M B - BARS R &7 0 3mm M T A Akles e o

BER TR TR B2 0LFERR REUERPLE R

CHEBAGHEER 20mm T 0 F RS T I

CEPSTHER A 1.6mm 2 JIS G3302 HGI H & 0 HARRE f B E R 1.6mm JIS G3302 HGI A &

S i

VAP IS 508 & 610mm ;YR B+ FFE  2000mm ©

PEPEFFIZAS ot R RRE O GFUBRRENERRE S SRR o

. Spangle diameter above 3mm is regular spangle. Under 3mm is minimized spangle.

. Tolerance for thickness, width, flatness and so on conforms to individual product specification.

. All products with thickness 2.0mm and under can be skinpassed.

. The specification for thicknesses under 1.6mm for hot-rolled base metal according to JIS G3302

will be the same as for thicknesses 1.6mm and above.

. Coil inside diameters can be either 508mm or 610mm. Maximum coil outside diameter is

2000mm.

. Please make inquires to our Sales & Marketing Division for products with special specifications.
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COLORFAN SpeC|f|cat|on

SRR (¢ R ) D AR <
Yieh Phui and Yieh Phui (China) COLORFAN Specifications

Product Name COLORFAN Steel Caoil

CNS 15298 JIS G 3318 AS 2728
ASTM A755M 2016 EN10169 2010+A1
2013 2013 2013
pecifi- --n--a-.--]...-.%-
cations ~ CZAC440 340 °¢ Steel Grade @ G350 DX52D
CZACD1-3 CZACC [\ Cio0 400 CZACD1 Type 18 DDS 0 GS:::L G3 ez aamo DX81D 2000 zggggg S550GD
CZAC540 440 A 255 G500
a0 g B ars 90 G550 S3506D
340
0.30 0i2 0.2 0.2 0.30 0i2 0.30 0i2 oiz 0.3 0.2 0i2 0i2 0.3 0.2 0i2
| | | | | | | | |
1.10 1.4 1.25 1.25 1.10 1.4 110 1.25 125 110 14 125 1.4 1.10 1.25 1.25

Thickness 0.40 0.23 0.23 0.23 0.40 023 030 040 023 025 040 023 023 0.23 0.|30 0.|23 0.‘25

(0 B e e e Sy e A S ey A A e e A

YiehPhui 120 150 130 150 120 150 130 120 130 080 120 150 150 150 130 130 0.80

(China)
\\ s

25 | v ZGF 90 ZA 095
ZGF 135 ZA 130
: , YO8 i ZGF 180 £A90 ZA 185
Coating | Y20 ZGF 225 | ZA 200

M Y35 Y22 ZA350
: ass o ZGF 275 ZA 255
Y27 ZGF 350 ZA 300

Y35
O
i ~ A4 5% GE-B 8T~ BT
Coating Spangle Regular Spangle, Minimized Spangle

Paint Type PE, SMP, PVDF, PVC, PU
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PhuizerFan and COLORFAN Steel Sheets
are properly packaged in our works. The
packaging only provides short term protection
indoors during the period when delivering
from Yieh Phui's works till forming or further
processing at customer's plant. For the storage
of this duration, relevant parties, including
roll forming factories, shall take mutual
responsibility for proper storage. Never store
these steel coils in a humid environment or
outdoors. When packaging of steel coils soaks
mist or raindrops, the capillarity may cause
moisture inhaling into the laps of steel sheets
and later immersing the paint. (The moisture
is then unable to evaporate easily from the
paint.) After some time, white rust easily occurs
between metallic coating and paint. This can
easily deteriorate steel properties, affect its
appearance and shorten its life span.

The storage methods foresaid are
recommended likewise for the cut-to-sheet
products.

#<Remarks:

1. Efforts have been made to ensure that this information
is accurate, but Yieh Phui Enterprise and its subsidiaries
do not accept responsibility or liability for errors or
information that is found to be misleading.

2. Suggestions for, or descriptions of, the end use or
application of products or methods of working are for
information only and Yieh Phui Enterprise and its
subsidiaries accept no liability thereof. Before using
products supplied or manufactured by Yieh Phui
Enterprise and its subsidiaries, the customer should

satisfy themselves of their suitability. & A

F &

Specifications are subject to change without notice.
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Always the best
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YIEH PHUI ENTERPRISE CO., LTD.

No. 369, Yuliao Road, Qiaotou District

Kaohsiung City 82544, Taiwan (R.0.C.)

AR (L8 F) B A +886-7-6114134 - 6120697
hAIR (A ke R B A +886-7-6122303 6122328
POIFPR I3 % 5 +886-7-6114131- @ £ : +886-7-6114180
f i F PRI E 55:0800-666-723

Global Marketing & Sales Division

TEL : +886-7-6122303:6130443 6112400 -6122328
Technical Service Division
TEL: +886-7-6114131. FAX: +886-7-6114180

WEBSITE : www.yiehphui.com.tw.
E-MAIL : sales@yiehphui.com.tw

Y818 (chB) E#M Yieh Phui (China) Changshu Works

&a YEiE(hED AR A AR O

Always the best

YIEH PHUI(CHINA) TECHNOMATERIAL CO,, LTD.

TLEREE B SRR B R 1 R ERE B 204:215536
1, Yiehphui Road, Riverside Industrial Park, Changshu
Economic Development Zone, Jiangsu
People’s Republic of China ZIP:215536
¥ E LA +86-512-52298412 - 52298413 - 52298414
Marketing & Sales Division
TEL : +86-512-52298412 - 52298413 - 52298414
WEBSITE : www.yiehphuichina.com

E-MAIL : sales@yiehphuichina.com
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