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Study on the Development of Finishing Design Methods for Building Structures
Using the Metal Films

Ji-Taek Lim', Hwa-Rang Jungz*

Abstract: In this study, the bond strength between concrete and metal films was investigate according to changing water content ratio of substrate
concrete by pull-out test in order to develop the new finishing design methods for building structures using the metal films. The following conclusions
were obtained as a result of the studies. It was find that the colour of metal did not change before and after the metal spraying. Also, the water content
ratio of substrate concrete must be controlled under 10% weight to confirm the standard bond strength of finishing material to concrete. 2.5 MPa.
To enhance the bond strength between concrete and metal films, it is very effective to strengthen the concrete surface using the agent which strengthen
the concrete surface and seal the pore of metal film by the sealing agents. Therefore, the control of concrete surface treatment and water content ratio
are necessary to secure the bond strength of metal films.
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Table 1 Metal Spraying Methods and Characteristics

i Material i i icles' i
Spraying Heat Source Melting temperature Melting particles's accelerating
Method Form Type (OC) method
Gas flame spray Powder wire ~ Metal ceramic Acetylene, 3000(unchangeable) Combustion sglt(p.ov.vder)
Propane, oxygen Compressed air(pig iron)
Arc spray Wire Metal DC/AC Power 4200(changeable) Compressed air
source
Metal High Electrical ener
Plasma spray Powder wire melting point &y 10000-20000 Zet
. (Plasma gas)
ceramic
Table 2 Metal Spraying Equipment and Spray Gun
Metal Spraying Equipment
Table 3 Type of Finishing Metals for Arc Spray
No Metal Weight ratio %(symbol of element) Meting point °C Specific gravity Color
1 Tin 100(Sn) 232 7.30 white
2 Zinc 100(Zn) 420 7.13 Blue White
3 Aluminum 100(Al) 660 2.70 White
4 Brass 60/40(Cu/Zn) 819 8.21 Yellow
5 Bronze 80/20(Cu/Sn) 914 8.60 Red copper
6 Naval Brass 85/15(Cu/Zn) 984 8.66 Gold
7 Nickel-Silver 64/18.5/17.5(Cu/Ni/Zn) 1037 8.61 Green white
8 Copper 100(Cu) 1085 8.93 copper
9 Steel 100(Fe) 1535 7.86 Black
10 SUS 304 74/18/8(Fe/Ni/Cr) 1549 8.00 Black
11 Titanium 100(Ti) 1680 4.50 Red gold
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Table 4 Experimental Factors and Measurement Catalogs

Factor Level Common I[tems
Metal spray polishing
coating surface
treatment Sealing Substrate concrete : 21 MPa
method Spraying thickness : 200 um
- Spraying metal : SUS316L
Alr-dry specimen size : 300X300X50
Concrete ( about 2.5%) (mm)
moisture T
Oven dry concrete surface treatment
content e S

Water-saturated method : sanding = Peviousness

surface hardner — Surface

Before spray roughness agent — Spraying

Time of
moisture

content change ~ After spray

Table 5 Outline of an Experiment

Specimen . Surface Treatment
Name Concrete Moisture Content Method
A-Od-S . Sealing
Oven dry after spraying o
A-Od-P Polishing
A-Ws-S Saturated surface dry after Sealing
A-Ws-P spraying Polishing
B-Ad-S . . Sealing
air dry before spraying o
B-Ad-P Polishing
B-Od-S . Sealing
Oven dry before spraying o
B-Od-P Polishing
B-Ws-S Saturated surface dry before Sealing
B-Ws-P spraying Polishing
Table 6 Mixing Design of Concrete
W/C S/a Unit weight(kg/m®)
(%0) (%) Water Cement Sand Gravel Adixture
60 534 173 294 969 856 0.05
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Table 7 Results of Bond Strength

O] B XU E 91 & 22 E ZA7MA Adste] AR
ZA 7] ol Hfstge S8 F 24 (1)< ©]-&3f 8719
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Photo 2 Colours of the Metal Finishing

Specimen Bond Strength(MPa) Standard  Coefficient of
name 1 2 3 4 5 6 7 8 Average  deviation variation

A-0d-S 2.94 2.53 4.05 3.23 2.30 341 2.63 3.67 3.10 0.61 0.20
A-Od-P 3.15 3.14 2.74 2.74 3.14 3.06 3.33 2.98 3.03 0.21 0.07
A-Ws-S 1.66 1.60 1.18 1.14 1.44 1.18 1.22 1.47 1.36 0.21 0.15
A-Ws-P 2.06 2.55 1.88 2.05 1.45 1.92 1.44 1.60 1.87 0.37 0.20
B-Ad-S 3.80 3.35 3.39 3.25 3.57 3.01 3.75 3.01 3.39 0.30 0.09
B-Ad-P 3.33 3.22 2.47 3.49 345 3.51 3.19 1.63 3.04 0.66 0.22
B-0Od-S 3.67 3.35 3.60 3.90 2.71 3.63 3.37 3.95 3.52 0.39 0.11
B-Od-P 3.43 3.19 3.32 3.20 3.46 3.20 3.19 3.15 3.27 0.12 0.04
B-Ws-S 0.72 1.01 1.02 1.26 1.01 0.78 0.97 0.95 0.96 0.16 0.17
B-Ws-P 0.89 0.93 1.12 1.20 1.19 1.72 0.96 1.27 1.16 0.27 0.23
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