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Abstract

Keywords: extrusion, age hardening treatment, conditioning, die cutting, extrusion test

run, surface finish, anodized coating, powdered coating, baked-on coating,

pretreatment, coating thickness, fabrication and assembly, fluorocarbon paint finish,

quality standard, aluminum composite panel

The information collection and publication of this handbook is a continuation of last two consecutive

years’ curtain wall research projects- installation and design handbooks.  The aim is to provide a

complete reference for learning and application of curtain wall construction.

The handbook primarily focused on the collection of manufacturing information, with topics range from

aluminum alloy, extrusion process, heat treatment, age hardening, to surface finishes that include

anodizing and fluorocarbon paint process, and others such as coating thickness detection, fabrication

equipments (including composite aluminum panels) and self-inspection checklist for quality control.  All

of which are described in details.  The comparison of AAMA 2605-98 and its older version 605.2

specification is also provided for industry’s reference.  Illustrations are provided for manufacturing

techniques of unitized curtain wall panels, mullion and transom connections weather seals, assembly

sequence sample, quality control checklist, and allowable tolerance for key dimensions.  The content

covers almost every type of material’s manufacturing technique.

This manufacturing technique handbook is compiled from the information provided by all participants in

this project, and certain portions remain to be verified.  Due to the limit in time and resources, there are

still areas remain to be further developed and polished.  We wish friends in the industry will assist us in

anyway to enrich its contents.
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(Extrusion)

(Die)

(Billet) (Container)

(Stem)

(Plasticity)

(Hydraulic)

1. (Solution Treatment)

2. (Precipitation Treatment)

6000

Mg2Si 552 1.42%

(Eutectic Temperature)

Mg2Si

Mg2Si Mg-Si

440 ~552 Mg2Si

Mg2Si
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150 ~200

(Age-hardening) (Artificial

Aging) (Solution

Heat Treatment Temperature)

T5 T6

200

1.

2.

1.

2.

3.

4.

     
B

A

40~70

[ 2.1] 

AB
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[ 2.1] 

1100 150 6061 70

2011 150 6063 100

2017 20 7001 7

2024 15 7075 10

3003 100 7079 10

5052 60 7178 7

5083 25

1.

[ 2.2] 

(S) (H)

( ) 430 10 430 10

(Hr) 3 5

(Hr) 8 10

(Hr) 2 4

2.

[ 2.3] 6063-T5

T5 430~520
6063

T5 450~520
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3. .

    430 100 /Hr

4.

(1) 6mm     200 2Hr

(2) 6mm     180 4Hr

( )

[ 2.4] 

F

O

H

W

W1/2hr

T F, O,

H

[ 2.5] 

T1

T2
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T3

T4

T5

T6

T7

T8

T9

T10

T2

O
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[ 2.2] 

(1)

(2)

   a.       f.

   b.       g.

   c.       h.

   d.       i.

   e.       j.

(3)     (5)

(4)     (6)
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[ 2.3] 

[ 2.4] 
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 [ 2.5] 

[ 2.6] 
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[ 2.7] 

[ 2.8] 
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[ 2.9] 

[ 2.10] 
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[ 2.11] 

[ 2.12] 
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( )
(

)

( ) ( )

[ 2.13] 



1
6

           

( )( )

HRC48

20

20

400 30

1.0%

1.0%

HV950

                  

( )

( )

[ 2.6] ( )
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( )

10

( )

B-100

-20

20

20

20

400 30

55

                  

[ 2.6] ( )
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( )( )

20

20

20

400 30

55

0.5~1.0%

15mm

15mm

10~15%

                  

[ 2.6] ( )
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9

           

( )( )

Webster

Webster

Webster

10

                  

( )

[ 2.6] ( )



2
0

           

( )

1 /100

1 /100

( )

(H )

1mm

1mm

100/100

H

                  

( )(

)

[ 2.6] ( )
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( )( )

                  

[ 2.6] ( )
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2.2]

[ 2.15] 

 [ 2.14] 

( )   ( 

  )
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[ 2.16] 
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[ 2.7] 

( )

( )

( )

 
 
 
 
 
 

( + )

+
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[ 2.8] 

“

“

( )

NaOH

“

“

HNO3

H2SO4

“

“

“

PH PH

“

“

“

“

PH  PH 

“

“

s

 NaOH

( E)

10%NaOH

QC

QC

QC
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[ 2.9] 

K2 L2 J2 R2

NaOH

( ) (H) R.N
( ) ( )

15 m 75 6 9 25 300

20 m 16 9 35 710

[ ] 1  CNS 8507 H 3105

     2 RN Rating Number.

[ 2.10] 

m

H RN H RN %

R

100A 9L2 12

100

H 20 9.5 48 9.5 75 24 9.5 430

100B 9L2 7

100

H 10 9.5 48 9.5 75 16 9.5 350

[ ] 1 CNS 8405 H 3101

    2  CNS 8507 H 3105

    3

    4 Sealant
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[ 2.11] 

1    2     

100/100 100/100

H H

 ( H ) 20 20

  R.N 9.5 9.5

 ( H ) 120 48

  R.N 9.5 9.5

( H )

3

10

3

10

(%) 85 85( H )

 ( E)

1000

3

250

3

R1 R2 R3

( S )
1000 350 200

[ ] 1

      2 20 m

      3

      4

         Sealant

[ 2.12] ( )

180oC 240oC 280oC

kgf/mm2 13.0 12.2 11.5 9.3

kgf/mm2 9.5 10.5 9.6 4.61100-H14

 ( % ) 13 17 22 40

kgf/mm2 16.0 15.7 15.5 15.2

kgf/mm2 12.5 12.3 12.2 12.13003-H14

 ( % ) 28 30 32 33



28

[ 2.13] 

170 – 180oC 20 – 30

170 – 180oC 20 – 30

160 – 180oC 20 – 30

230 – 240oC 20

( ) 80 – 120oC 20 – 30

[ 2.14] 

Sealant

15 m 20 m

CNS8507 H3105

B A

CNS 8405

H3101

2 1

[ ]
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[ 2.15] 

( )

( O2 ) ( H2 )

( H2O )

( NaCl )

( SO2 )

FeSO4-7H2O,Al2(SO4)3,8H2O

  ( H 2S )

SO2

1.

A. PH 5.5 - 9.0 PH

5.5 9.0

PH 5.5 – 9.0

HC1 HF NaOH

B.

350mash

C.

D.
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2.

[ 2.16] 

A 5~

10%

5~10%B

(

+ ) 350mash

C

350mash

D 350mash

3.

1~2 



3
1

7-10

235   ~  250

235   ~  250

180

1. 20-25

2.

[ 2.17] 

3coating

(3 )

2coating

(2 )
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[ 2.17] 

2 1

3 2
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[ 2.18] 

1.

2.

3.

4.

1.

2.

3.

4.

1.

2.

3.

4.

5.

6. (Max-300 )
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 : 

(1) ( )

(2) ( )

(3) (PU )

(4)

(1)     

(2)         /

(3)       ____m / mim    _____m

(4)         ____  m2 / 

____ m2 / 
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No

1 FC315 65~75 10~15 min T/AI 15~19pt

2 1 min No2

3 1 min  300L/min

4 0.5 min 3%

5 1 min No4

6 1 min 600L/min

7 AW713 35~45 1-1.5 min Cr6.8~10pt

FA4.5pt

8 1 min No6

9 1 min No7

10 0.5 min 300L/min

11

(1)    

(2)  50~150 mg/m2

(3)

(4) 50 mg/m2
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1

2                         

3             

4

5        10~18 min

6             

7

8        7~10 min

9        10~25 min      160 ~250       LPG

10          

11

12

13
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CNS2257

CNS2068

CNS2257

CNS2257

/

1.

2.

6063

6061

6063-T5

6061-T6

AQL  %

(  )

AQL  %

(  )

AQL  %

(  )

AQL  %

(  )

( )

( )

( )

( )

[ 3.1] 
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[ 3.2] 

Si Fe Cu Mn Mg Cr Ni Zn Ti ( )

6063 0.20

0.60

0.35 0.10 0.1 0.45

0.9

0.1 0.1 0.1 0.05 0.15 0.15

6061 0.40

0.80

0.7 0.15

0.40

0.15 0.8

1.2

0.04

0.35

0.25 0.15 0.05 0.15 0.15

[ 3.3] 

kgf/mm2 kgf/mm2 50mm

6063 T5 15 11 8

6061 T6 26 24 8
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AAMA

605.2

1mm

H500mmR1/2,

W500g

10% 38

10%

100%

3% 38

ASTM D2244-68

/

1.

2.

1.

2.

1.

2.

3000

1/16

15

24H

72H

5E

AQL  %

(  )( )

( )

( )

( )

( )

( )

[ 3.4] 
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0

CNS2217

CNS2217

CNS2218

/

1.

2.

T=8mm

T=8mm

AQL  4%

[ 3.5] 
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1

/

500mm

( 0.5mm)

500mm

2000mm

( 1.0mm)

0.5

0.3mm

1. /

2.50

[ 3.6] 
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1.

2.

3.

/

1.

2.

1.

2.

0.5mm

1.

2.

0.3mm

1.

2. 0.3mm

3.

/

/

50

[ 3.7] ( )

0.5 mm

b
0

.5
 m

m

D
0

.3
 m

m

a 0.5 mm

B 0.3 mm

H
0

.3
 m

m
c

0
.5

 m
m
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[ 3.1] ( )
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[ 3.2] 
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[ 3. 3] ( )

[ 3. 4] 6m
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[ 3.5] NCT ( )

[ 3. 6] ( )
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[ 3. 7] ( )

[ 3. 8] ( )
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/

1.

2.

2000mm 1.5mm

1.

2.

1.

2.

1.

2.

1.

2.

( )H W

[ 3.8]  ( )
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[ 3. 9] ( )
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[ 3.9] ( )
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[ 3. 10] ( )
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[ 3. 11] ( )
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[ 3. 12] ( )
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[ 3. 13] ( )
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3.

1. MEK

2.

2.

( )

4.

[ 3. 14] 
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[ 3. 15] ( )

( )

( )

( )
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( )

( )

[ 3. 16] ( )



5
8

MEK

( )

( )

/

( )

( )

1.

2.

1.

2.

3.

1.

2.

3.

1.

2.

[ 3.10] 

( )
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[ 3.11] ( )

1 2  2.0 mm

 1.0 mm

3 4 5 6 7  1.0 mm

 1.0 mm

 1.0 mm

 1.0 mm

 1.0 mm

8  - 9 < 3.0 mm

10 11 12 13 14 15 16 17

18 19

20 21

22

23 24

1.

2.

3.

1.

2.

3.

1.

2.

1.

2.
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[ 3. 17] 
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[ 3. 18] 

[ 3. 19] -
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[ 3. 20] 

[ 3. 21] -
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[ 3. 22] 

[ 3. 23] -
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[ 3. 24] 

[ 3. 25] 
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[ 3. 26] -

[ 3. 27] ( )



66

[ 3. 28] 

[ 3. 29] 
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[ 3. 30] 

[ 3. 31]  ( )
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( )

[ 4.1] 
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9

20

(mm)

0.5

1.0

1.5

2.0

1.0

0.5

1.0

0.5

0.5

1.0

1.5

2.0

0.5-2.5

0.5-2.5

(mm)

1000

3000

3000

1000

1000

1000

1000

TIG

TIG

[ 4.1] 
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0

20

1.0-1.5

1.0-1.5
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[ 4.2] 

CNS2253

1100

3003

CNS2068

1100-H14

3003-H14

CNS2253

CNS2068

[ 4.3] 

Si Fe Cu Mn Mg Cr Ni Zn Ti ( )

1100 Si +Fe =1.0 0.05

0.20

0.05 0.10 0.05 0.15 99.00

3003 0.6 0.7 0.05

0.20

1.0

1.5

0.10 0.05 0.15

[ 4.4] 

mm

kgf/mm2 kgf/mm2 50mm

1100-H14 1.20 6.30 11.2-14.7 9.6 5

3003-H14 1.20 6.30 14.2-18.3 11.7 5
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2

/

1.

( )

2.

500 0.5mm

500 2000 1.0mm

2000 3500 1.5mm

3500 2.0mm

2mm

(3)

1 /

50( )

[ 4.5] 

=a-b
a

b
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3

/

1.

2.

0.5mm

1.

2.

0.3mm

1.

2. 0.3mm

1.

2.

0.5mm

1.

2.

0.5

1 /

50

[ 4.6] 



7
4

/

1.

2.

[ 4.6] 

      
D 0.5mm

B 0.3mm
B 0.3mm

A
0

.3
m

m
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[ 4.2] 

[ 4.3] 
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[ 4.4] 

[ 4.5] 
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[ 4.6] 

[ 4.7] 



78

[ 4.8] 

[ 4.9] 
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[ 4.10] 

[ 4.11] 
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[ 4.12] 
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[ 4.13] 
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[ 4.14] 
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1.01

PVDF ( )

1.02

A. AAMA 2605

B.

C.

D.

1.03

A.

70%

50% Kynar-500

B.

C.

D.

E.

F.

180mm x 120mm 

1.04

A. 0.1mm

PE

B.

C.
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D.

4.01

A.
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10

B.

[ 1.1] 

(1)
ASTM D1005-84

(2) ASTM D3363,CNS 10756-K6800, JIS

K 5400

(3) ASTM D2794, CNS 10756-K6800,

JIS K 5400

(4) ASTM D523, CNS 10756-6800

(5) ASTM D968 Method A

CNS 10756-K6800

(6) ASTM D4145, CNS 10756-K6800,

JIS K 5400

(7) ASTM D2247

(8) ASTM G23,G53(QY),

CNS 10756-K6801

(9) ASTM B117, CNS 10757-K6801

JIS Z 2371, ISO 9227 5% Natural Salt

Solution

(10) ASTM D3359, CNS 10756-K6800, JIS

K 5400

(11) ASTM D1308, JIS K 6744

(12) ASTM D2244
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[ 1.2] 

SOLID ( )

 :  (AL)

1 3

( )

2

3 KYNAR-500

 18~22 

100

(

)

PPG-5~8 -10~15

:

/

/

4  7~15 (W-W )

5 KYNAR-500

 18~22 

100

(

)

20~25

:

/

/

6  7~15

7 230~240  X 10~15 (

)

8

9  LZ-200 LZ-300 35

10  CR-200 AE=1.0

11 UNI JIS H~3H

12 1m/m  100 x 100 100/100

13 100
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[ 1.3] 
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[ 1.4] AAMA 2605-02 AAMA 605.2

AMA2605-98

02(1998,2002)

AAMA605.2-92

(1992)

AAMA605.2-1980

AAMA 605.2.92

;

;

,

AAMA 605.2-80

.

(Superior) (High) (High)

   : 7.5  2.5

   : 25

 : 30

   : 7.5  2.5

   : 25

 : 30

   : 7.5  2.5

   : 25

 : 30

ASTM D

1730, Type B, Method

5 ( ) Method

7( )

431 mg/m2

( 40mg/ft2)

ASTM D 1730,

Type B, Method 5 (

) Method 7(

)

431 mg/m2

( 30mg/ft2)

ASTM D

1730, Type B,

Method 5 ( )

Method 7(

)

:3.2-11 mg/m2

(30-100mg/ft2)

Macbeth 

,

Macbeth 

,

Macbeth 

,

(60 ) ±5% ±5% ±5%

(Eagle

Turquoise )

F F F

100/100, 100/100, 100/100,

(38 *24

)

100/100, 100/100, 100/100,

(100 *20 )

100/100, 100/100,

160 in-lb, 160 in-lb, 

( liters/mil)

40 20 20

(10%, 18-27 )

15 , 15 , 15 ,

(24

Mortar)

, , ,

70%ACS

, 30

Delta E 5 Delta E 5

, , ,
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38 *72

10 , 24 ,

, .

(38 ,

100%RH)

4,000 3,000 1,500

(5%, 38 )

4,000 3,000 1,500

( ,

45 , )

10 , 5 5 , 5 5 , 5

( )

10 , ,

( )

5 ,

( )

5 , ,

( )

( )

10 , 50% 5 , 30%

( )

10 ,

10%

5 ,

10%

5 ,

20%

Sealant
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( )

( )

1. ( )

2. ( )

3. ( )

(

)

( )

90

1.

V

R

[ 2.1]

[ 2.1] 90

 (mm) 1.6 2.3 3.2 4.5 6

 (mm) 1.4 2 2.8 4 5

( ) R/t 0.5
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2. [ 2.1]

1. ……L=A+B-2

2. ……L=A+B+C-4

3. ……L=A+B+C-4

4. ……L=A+B+C+E-8

[ 2.1]
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1 L=A+B+C-4 ( )

[ ] 1.6 mm [ 2.1]

=1.4

L = 30+60+30-4 1.4

              = 114.4 mm

2 L=A+B+C+D+E-8 ( )

[ ] 4.5 mm [ 2.1]

=4

L = 20+30+80+30+20-8 4

              = 148 mm
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( )

[ 2.2]

1. ( )

(1) ( )

1 2 ……7

(2) AB TS 1 2 …7

1 2 …7 11 22 …… 77

(3) AB 12 23 …67 76 …21

a1 a2 …a7 a6 …a1
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(4) TS AB a1 a2 ……a7

a6 ……a1

2.

( )

( 3.14159265……)

3.14

( 500mm ) 3.1416

4

90 ( a1 a4 a7) 90

a2 a3 a5 a6 12 23 45 56

90

3.

TS TS

a b …g 22 33 … 66
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( )

[ 2.3]

1. ( )

(1) ( )

1 2 …7
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(2) 1 2 3 4 TS 1 2 …4

5 6 7 TS 5

6 7

(5) AB 12 23 ……67 76 ……21

a1 a2 …a7 a6 …a1

(6) TS AB a1 a2 ……a7

a6 ……a1

[ 2.4]a b

'4a '5a '6a '7a
'4a '5a '6a '7a

 a.            b.

[ 2.4]
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[ 2.5]
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1. ( )—

(1) 1 2 ……7 (

)

(2) AB TS 1 2 …7

1 2 …7 11 22 …… 77

(3) AB 12 23 …67 76 …21

a1 a2 …a7 a6 …a1

(4) TS AB a1 a2 ……a7

a6 ……a1
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[ 2.6]
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[ 2.7]

a.

b. c.
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2. ( )—

(1) 1

2 ……7

(2) 1 2 3 4 TS 1

2 3 4 5 6 7 TS

5 6 7

(3) AB 12 23 …67 76 …21

a1 a2 …a7 a6 …a1

(4) TS AB a1 a2 ……a7

a6 ……a1

1 2 3 4 5 6

7

1 2 3 4 5 6 7

4 5 6 7 1 2 3
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[ 2.7]
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1.

(1) 0 1 …4

(2) 03 '0A

"0'A ’ 'A 02 02

"2'A "2"0 O-2

(3) "2"0 5 5 "2'A 7

(4) 5 6 03 02 23 12 '7

'5 '6 6 '6'5 "6'5

(5) "2"0 "5 "5
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