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A Study on the Joint Tensile Strength of EVA Waterproofing
Sheet According to Hot Air Welding Speed and Chemical Attack
in Low Temperature
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This study is based on the hot air welding application method of EVA sheet to test the tensile strength performance changes due to the
hot air welding speed, temperature and chemical attack. For the parameters of the study, the hot air welding method that directly
heats the overlap between the sheets and the adhesion surface was controlled, and the maximum temperature for application was set
t0 20°C, 0°C, -5°C, -10°C. According to the results of the testing, the tensile strength of the overlap area was the highest between the
temperatures of 20 at 5~6m/min and between the low temperatures at 3~4m/min of hot air welding speed.
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Table 1. Technical data of hot-air welder

Technical data Unit Specification Note
Voltage \% 230 / 400 -
Power W 3680 / 5700 -

Temperature °C 100 ~ 600 -
Speed m/min 0.7 ~ 12 -

Air flow range % 50 ~ 100 -

wek\:/iifgthnzizle mm 40 )

Size(LxWxH) mm 640x430%330 -
Weight kg 35 -

=0 DXls Gl et e

(b) Construction situation

(@) Hot-air welder

Fig. 1. Hot-air welder
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Fig. 2. Specimen production
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Table 2. Preprocessing condition Table 3. Testing results(plain)
State Preprocessing condition Note Coigiueiian Hot air welding speed(m/min)
Hydrochloric |Concentration: 2% temperature Joint tensile strength(n/mm) Note
acid Immersion time: 168h °O) 3 4 5 6 7 8 9
Acid  [Nitric acig | Coneentration: 2% 10 115]102| 81 | 78 | 76 | 7.8 | 72
Immersion time: 168h KS F
- KS F 5 104 {108 10.1| 94 | 9.7 | 92 | 9.1
Sulfuric acid Concentration: 2% 4935 - 4917
Immersion time: 168h 2()()3. 0 12 | 11.5]10.2|10.2|10.7]| 10.6 | 9.9 2016
] NaOH 0.1% and Ca(OH)2 saturation 20 123 115 135(13.6 124|124 | 13
Alkali . .
Immersion time: 168h
. o 16
Sodium chloride Concentration: 10% N/mm

Immersion time: 168h u

Ty 10

5

8

2

E 6

Vs 4
(@) Specimen (b) Tensile strength evaluation )
Fig. 4. EVA sheet tensile strength evaluation \ T T T we
3 4 5 13 7 8 9
) Hot Welding Speed m/min
IE2 Fig. 22 2T,
NEIX= KS F 49179] HetE QIRIZIE AlS{HIHS X 25104 Fig. 5. Testing results(plain)

7] 200X50mm, &&Hd0] 50mm=z A2l
|  HEEol 71|_'O+ Table 4. Testing results(hydrochloric acid)
B

X9 =R, 771X HEEAEE, 67

_ _ _ _ _ o . Hot air welding speed(m/min
D2f3101 5 169702] AIBHIS MBI, Aol M8 sty Construction o vedne speedmimiy
temperature Joint tensile strength(n/mm) Note
RIHS Py o,
2| RS KS F 40355 =251F M 11 LIE2 Table 29 LTt °C) - p - : . : .
10 91 82|61 |65][59]57]|55
2.2 Als{dpH 5 8591 [85[79[73]65]66 413?71:
RIBHS OIRIZIE AIBIS KS F 49170] TS AjSiutois = 0 94 (98 [85[86[80[77[75] 56
SET meeT =Re cE== 20 9.7 | 86 |108|12.1[107] 9.7 | 9.6
510 TSI M- Al=lol whet ME =T M| 2PEE 7
I NZE PSR A0l 28 7H4Z2 100mmz S0 AXIA| -
715 OIR 25 100mm/min@& A|27} Ich = mi7hx| O IRA|HA “
~121
2|0 3155 £Fet S 0/2 £ YR ATUTE MESHA g”
B o 2P0
O, AEX 2 Al =2 9 Fig. 42 &L, B
AlSiZ4T =
3. Asznt 4
2
R =—=_10°C ——=_5C =0C 20°C
3.1 MR WU MY FIHsE 22UY) R L
Hot Welding Speed m/min
EVA 2 AEQ| HER QIYdE oY Z1E stefxiz| 2
Of et L5t Zaks CFS Tables 3~8 L Figs, 5101} 24T Fig. 6. Testing results(hydrochloric acid)
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Table 5. Testing results(sulfuric acid) Table 7. Testing results(alkali)
Clonsimeiian Hot air welding speed(m/min) Coidineiion Hot air welding speed(m/min)
temperature Joint tensile strength(N/mm) Note temperature Joint tensile strength(N/mm) Note
0 3 4|5 |6|7]8]09 () 345 |6 |7]8]09
10 9.0 | 83 | 72 | 66 | 65| 6.0 | 6.2 10 96 | 87|70 | 70| 68 | 6.6 | 6.8
5 95 |86 |78 (828669 | 74| KSF 5 95| 95]92|86[90]|74]|8s|KSF
4917 : 4917 :
0 101197 | 8.6 |86 |92 | 74|79 | 5,6 0 10.6 | 109 89 | 9.6 | 10 | 94 | 85 | 546
20 10 | 93 [10.5(12.111.2] 9.7 | 10.1 20 11.6 | 109 | 11.5 | 124 | 11.2| 10 |11.7
1 16
N/mm N/mm
14 14
12 - 12 - 2 1s 109 115 128 17
£ w5 s - 94 = . sg 8
g 95 86 i 9 , g w0 103 - ;‘?4 a5
z 97 ;‘,\“‘\ 84 75 7. 5 95 10 74 85
Z, = n o8 9% T4, T 9 48 5 6.3
z Y { 8 543 o4 7 6 . 87
é 6.2 &
. 4
2 2 . - . -
. . ——_10°C -5 0°C 20°C
=——=_10°C —5°C 0°C 20°C 0
0 3 4 5 6 7 8 9
3 4 5 6 7 8 9 .
Hot Welding Speed m/min Hot Welding Speed m/min
Fig. 7. Testing results(nitric acid) Fig. 9. Testing results(alkali)
Table 6. Testing results(nitric acid) Table 8. Testing results(sodium chloride)
Clonsimeiian Hot air welding speed(m/min) Coidieiion Hot air welding speed(m/min)
temperature Joint tensile strength(N/mm) Note temperature Joint tensile strength(N/mm) Note
) 3045 |6|7]8]09 &) 345 |6 | 7]8]09
10 97 | 87 | 64 | 66 | 64 | 62 | 6.1 10 10587 71|76 |71 67] 68
5 87|87 |86 |83 |84 67|77|KSF 5 89 | 96 |86 |91 |87 |78]|87|KSF
4917 : 4917 :
0 9.7 195 |80 | 85|90 | 75|75 56 0 10.8 1109 | 88 | 93 |10.1| 95 | 9.6 | 5916
20 105195 [109 [ 11.8|11.2] 94 | 10.7 20 10.8 | 10.8 | 12.7 | 12.6 | 11.3 | 11.7 | 12.7
16 14
N/mm N/mm 127
“ 2 ST
108 108 : 127
2 108 e oW g 108 109 88 * - ns 98 96
s s 95 9. ) T - 78
R 95 86 sl 9 N S, a7 e 101
2 a7 ;\‘- a4 75 7. = - a 74 6.7 87
a8 ar , 4 . > "; 26 -
@ 87 3 43 &7 6 = 6 : 76 o3
Z e c
& 6.2 & 1
s
2
’ 0 —5C 0 20°C
. ——_1C —5°C 0°C 20°C o -0 ’ N
3 4 5 6 7 8 9 3 4 5 & ’ 9
Hot Welding Speed m/min Hot Welding Speed m/min

Fig. 8. Testing results(nitric acid)

Fig. 10. Testing results(sodium chloride)
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