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[1] D IN  1 8 03 2 -3 :  19 97  Ha l le n  f ü r  Tu rne n  und  Sp ie le n  und  

Me h r zwe cknu tzu n g ,  Te i l  3 :  P rü f u ng d er  Ba l lwu r f s i che rh e i t  

(Gymn as iums ,  Spo r t s  a nd  Mu l t i p u rpo s e  Ha l l s ,  Pa r t  3 :  Te s t in g  

Imp a c t  Re s is ta nce  t o  Ba l l - t h row ing )  
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1.  Introduction 

 

ArGeTon GmbH commissioned the testing of ceramic cladding including the base structure and 

wall-mounted brackets for an external wall claddings for impact resistance to ball-throwing in 

accordance with [1]. 

The wall consists of cladding sheets which are attached by means of pinch clamps to the 

subframe, which in turn is fixed on brackets to the substrate. 

The subframe consisted of a horizontal bearing section screwed to the vertical bearing section.  

The wall structure is described in more detail in Annexes 1 and 2 as well as Table 1. 

For testing purposes, the following materials were received: 
 

No. 

See Annex 1 

Component Material/description Dimensions/characteristics 

[mm], see Annex 2 

1  Tile 
Ceramic 

Natural red, TAMPA 

B x H: 300 x 600/500/400; (1) 

225 x 600/500/400 

2  Pinch clamp 
Aluminium 

H-UK_M pinch clamps 
(2) 

3  
Aluminium bearing 

section, vertical 
Aluminium 

L section, 50 x 40 x 2, 

corrugated (3) 

4 Brackets Aluminium 150 x 40 x 3  (4) 

5 Drilling screw A4, Fa. TOPEX 4.8 x 22 (5) 

6 
Horizontal bearing 

section 

Aluminium 

H-UK-Z_Hopro 35-25 
35.5 x 23.5 x 2 (6) 

7 Long wall plugs SXS 10 x 60 FUS 10 x 60 (7) 

8 Corrugated section Aluminium 60 x 20 x 0.5 (8) 

 

Table 1: Characteristics of the materials received for testing 

 

Connection to the substrate was effected by long fischer wall plugs (see Annex 2 (7)). The pinch 

clamps were positioned 40 mm away from the edges of the square tiles. 

 

Testing took place on the premises of IFBT GmbH on 8 May 2007. 
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Parameters of the handball wall test: 
 

Distance from mouth of ball-firing machine: 4.0 m 

Final speed:  23.5 ± 1.2 m/s at 3.65 bar 

Weight of handball:  435.7 g 

Internal pressure of handball 1.2 bar 

Diameter:  18.8 cm 

 

Parameters of the hockey ball wall test: 
 

Distance from mouth of ball-firing machine: 4.0 m 

Final speed:  18.0 ± 0.9 m/s at 2.0 bar 

Weight of hockey ball:  158.7 g 

Diameter:  7.2 cm 

Filling:  Plastic 

 

Testing was carried out in line with the DIN regulation [1] using a ball-firing machine for both the 

handball and the hockey ball. 

The test area was representative in terms of both design and function. 

The test wall used as the substrate was structured such that it did not move when the balls 

impacted. 

The walls to be tested were set up by Mr Lehnardt and Mr Gaubatz on behalf of the client. 

Testing was also conducted in their presence. 

 

 

 

2. Test results  

 

Testing addressed impact resistance to ball-throwing. 

Following [1], the handball and the hockey ball were fired from various directions with an angle 

of impact of 90° and 45°. 

The number of shots exceeded the extent of testing described in [1]. They were distributed 

evenly across the entire test area. 

The following tables show the number of shots, their direction of impact, the point of impact, and 

the test results. 



IFBT GmbH - Institut für Fassaden- und Befestigungstechnik 
 

Test certificate 07-067 Page 5 of 11 

Impact on test wall  
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Fig. 1:  Structure of test wall 

 subframe  

 Pinch clamps  

 Square tiles and brackets 
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Alu-UK horizontal 

Handball 

 Angle No. of shots Distance between mouth and wall [m]  Speed 
[m/s] 

Pressure 
[bar] 

Annex 3 
Photo 

Set value 90° 30 4.0  23.5 3.65  

Shot no. No. of shots Position of 
impact 

Remarks/damage  Sheet replaced 
after shot 

Sheets 
suspended 

 

1 1 11, edge No damage     
2 1 11, middle Damage to top left   1 
3 1 8, middle Damage to top left    

4 1 5, middle/top 
left 

Damage to top left    

5 1 5, middle/left Damage to top left    
6 1 5, middle/left Damage to top right    

7 1 5, middle/left Sheet 5, additional damage; sheet 6, damage to top 
left 

   

8 1 5, middle/left Sheet 3, bottom left; sheet 5, top right   2 

9 1 2, bottom Deformation of pinch clamp; sheet 5, jammed, no 
risk to system  

x 5,6 3 

10 1 2, middle No damage    
11 1 2, middle No damage    

12 1 2, upper 
middle 

Sheet 2, top left    

13 1 2, upper 
middle 

Unchanged    

14 1 2, middle Sheet 3, upper area x 2,3  
15 1 3, middle No damage    
16 1 3, bottom Sheet 3, bottom    
17 1 3, bottom Sheet 3, bottom; sheet 6 top    
18 1 3, bottom left Unchanged    
19 1 3, bottom left Sheet 6, top; sheet 5, top right; sheet 3, unchanged  x 2,3,5,6  
20 1 6, middle/left No damage    
21 1 6, middle Sheet 3, bottom 

Sheets did not fall 
off 

   
Table 2: Shots 1–21, handball, 90° 
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Handball        

 Angle No. of shots Distance between mouth and wall [m]  Speed 
[m/s] 

Pressure 
[bar] 

Annex 3 
Photo 

Set value 90° 30 4.0  23.5 3.65  

Shot no. No. of shots Position of 
impact 

Remarks/damage   Sheet replaced 
after shot 

Sheets 
suspended 

 

22 1 6, middle /right Sheet 3 left + right, bottom    
23 2 6, middle Sheet 6, top; sheet 3, top x 3  
24 1 9, top left Sheet 12, top    
25 1 Joint 9/12 Minimal chipping    
26 1 Joint 6/9 Minimal chipping    
27 1 9, middle No damage    

28 1 12, upper 
middle 

No damage    

29 4 12, middle Sheet damaged, no risk to system x 12  
30 1 12, lower middle Sheet 12 top left    
31 1 12, middle Chipping    
32 1 12, middle Chipping, bottom right    4 
33 1 10 top left Sheet 10, top right; sheet 7, bottom left    
34 1 10, bottom left Sheet 10, top right    
35 1 Joint 7/10 Sheet 10, top; no risk to system x 10  
36 1 7, middle left No damage    
37 1 7, middle Sheet 5, bottom left; no risk to system x 5  
38 1 7, middle Sheet 7, top    
39 1 4, middle No damage    
40 1 Joint 1/4 Sheet 4, top    
41 1 Joint 1/4 Sheet 4, top x 1, 4  
42 1 4 Small chipping    
43 1 4 Sheet 4, top    
44 1 4 More chipping to sheet 4    
45 1 4 More damage to sheet 4, minor chipping sheet 1 x 1, 4  
46 1 4 No damage    
47 1 1 top left Sheet 1, top left    
48 1 1, lower middle     
49 1 1, middle    
50 1 1, bottom left    
51 1 1, bottom left 

No further damage 

Sheets did not fall 
off  

   
 

Table 2: Shots 22–51, handball, 90° 
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Handball        

 Angle No. of shots Distance between mouth and wall [m]  Speed 
[m/s] 

Pressure 
[bar] 

Annex 3 
Photo 

Set value 90° 30 4.0 23.5 3.65  
52 1 1, middle Sheet 4, top    
53 1 Joint 1/2 Sheet 2, bottom    
54 1 2, middle left    
55 1 2, bottom left    
56 1 4, lower middle 

No further damage 
   

57 1 4, upper 
middle 

Sheet 1, top    

58 1 Joint 4/7 No further damage    
59 1 Joint 7/8 Sheet 7, bottom    

60 1 10, upper 
middle 

   

61 1 10, upper 
middle 

   

62 1 11, middle left    
63 1 11, middle left    
64 1 Joint 8/11    
65 1 8, middle    
66 1 5, middle    
67 1 5, lower middle    
68 1 5, middle 

No further damage  

   
69 1 2, bottom left Sheet 2, bottom    
70 1 2, lower middle    
71 1 2, top right    
72 1 3, middle    
73 1 3, middle left    
74 1 6, middle    
75 1 6, middle    
76 1 9, middle    
77 1 9, middle    
78 1 12, bottom left    

79 1 12, lower 
middle 

No further damage 

   

80 1 12, middle left Minor chipping to sheet 12 

 

  5 

 

Table 3: Shots 52–80, handball, 45° 
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Hockey ball        

 Angle No. of shots Distance between mouth and wall [m]  Speed 
[m/s] 

Pressure 
[bar] 

Annex 4 
Photo 

Set value 45° 4 direction 1/2  4.0  18.0 2.0  

Shot no. No. of shots  Position of 
impact 

Remarks   Sheet replaced 
after shot 

Sheets 
suspended 

 

1 1 12, middle    
2 1 12, middle    
3 1 12, middle    
4 1 9, middle    
5 1 9, middle    
6 1 6, middle    
7 1 3, middle    
8 1 2 right, bottom    
9 1 2, lower middle    
10 1 2, lower middle    
11 1 5, middle    
12 1 5, lower middle    
13 1 8, lower middle    
14 1 11, middle    
15 1 8Mitte    

16 1 11, upper 
middle 

   

17 1 8, bottom    
18 1 Joint 7/8    
19 1 7, middle right    
20 1 10, middle right    
21 1 10, middle    
22 1 4, lower middle    

23 1 10, upper 
middle 

   

24 1 4, middle    
25 1 1, bottom right    
26 1 1, middle 

No damage 
Sheets did not fall 

off 

   

 

Table 4: Shots 1–26, hockey ball, 45° 
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Hockey ball        

 Angle No. of shots Distance between mouth and wall [m]  Speed 
[m/s] 

Pressure 
[bar] 

Annex 4 
Photo 

Set value 90° 4 4,0  18.0 2.0  

Shot no. No. of shots  Position of 
impact 

Remarks   Sheet replaced 
after shot 

Sheets 
suspended 

 

27 1 2, upper middle    
28 1 2, middle    
29 1 5, middle    
30 1 8, middle    
31 1 8, lower middle    

32 1 8, middle, near 
joint 

   

33 1 8, middle    
34 1 11, lower middle    
35 1 10, lower middle    
36 1 10, upper middle    
37 1 7, near joint    
38 1 4, lower middle    
39 1 4, middle    
40 1 1, lower middle    
41 1 6, upper middle 

No damage 

   
42 1 3, middle Sheet 3 broke but nothing fell off    
43 1 3, middle Sheet 3 broken further but nothing fell off    
44 1 6, middle    
45 1 9, lower middle    
46 1 12, middle    
47 1 12, middle x 3  

48 1 3, middle, lower 
edge 

   

49 1 3, middle    
50 1 3, middle 

No damage 

Sheets did not fall 
off 

   

 

Table 5: Shots 27–50, hockey ball, 45° 
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The required number of shots was fired as prescribed by [1] for testing wall elements.  

When testing with a hockey ball, sheet 1 was attached at the top using 4 pinch clamps spaced 

40 mm apart. There were no significant differences in the test results. 
 

After the handball had been fired at the sheets, visual inspection revealed the following: 

 

- No damage to the sheets 

- Damage to the top and bottom area of the sheets but none of the sheets fell out 

- Damage to some sheets but none of the sheets fell out, sheets jammed, but the system 

was not jeopardised 

- Minor chipping 
 

The hockey ball resulted in the following observations: 

 

- 1 sheet broke but none of the sheets fell out 

- No damage 

 

The following table contains the number of shots: 

 Handball Hockey ball 

 Required Fired Required Fired 

90° 30 51 4 24 

45° – direction 1 12 14 4 13 

45° – direction 2 12 15 4 13 

 

Table 6: Number of shots fired 

 

The handball shots caused either minor or no damage and the system was not jeopardised. 

The hockey ball shots caused no damage but one sheet to break. However, no sheets fell out 

and the system was not jeopardised.  

The function and safety of the wall cladding sheets was not significantly impaired by impact-

testing involving the throwing of balls.  

 

Accordingly, reduced impact resistance to ball-throwing in accordance with [1] has been 

demonstrated.  
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Annex 1 

 
Structure of test wall 
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Annex 2 

 
Test wall components 
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Façade components 
 

  
 
(1) ArGeTon tile 
 

 
(2) Pinch clamps 
 

 

 

 
(3) Vertical bearing section  

 
(4) Bracket 
 

 

 

 
(5) Drilling screw 
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(6) Horizontal bearing section  
 

 
(7) Long plugs 
 

 

 

 
(8) Corrugated section 
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Annex 3 

 
Photos 
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Handball 90° 
 

  
 
(1) Damage after shot 2, handball, 90° 
 

 
(2) Impact positions after shot 8 
 

  
 
(3) Deformation of a pinch clamp after shot 9  

 
(4) Impact positions after shot 32 
 

 
Handball 45° 
 

 
Hockey ball 45°/90° 

  
 
(5) Impact positions of handball, 45°, after shot 80 
 

 
(6) Impact positions after shot 50 
 

 


