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Expert opinion number:  15595/10 

Title:    Strength testing on welded bar anchors 

Client:    Annahütte Steelworks 
    Max Aicher GmbH & Co KG 
    Plant 3 + 4 
    83404 Ainring - Hammerau 

 

 

1. Preface 

1.1 Data provided by the client:  

Test sample: Steel bar anchors St 900/1100 with AWM thread ribs and St 750/875, 
type FS, with continuous thread 

 Receipt of test sample: 17 February 2010 

 Dimensions: 15 mm Ø 

 Material: St 900/1100 - AWM and St 750/875 - FS 

 

1.2 Objective of testing 

 Determination of the strength properties of welded bars 

 

1.3 Test sample designation  

Sample no. Annotation 
1-5 St 750/875 – FS, 15 mm Ø, welding method 111 

6-10 St 750/875 – FS, 15 mm Ø, welding method 135 
FS1-FS3 St 750/875 – FS, 15 mm Ø, unwelded bar 

11-15 St 900/1100 – AWM 1100, 15 mm Ø, welding method 111 
16-20 St 900/1100 – AWM 1100, 15 mm Ø, welding method 135 

AWM1-AWM3 St 900/1100 – AWM 1100, 15 mm Ø, unwelded bar 
 

1.4 Tests to be performed 

Tensile test 

 

 

 

 



2. Results 

2.1 Tensile test 

Dependent on the welding method (111 and 135), 5 bars of each material type were welded 
onto a steel plate according to DIN 4099-1, Fig. 8, and the enclosed welding instructions and 
then subjected to a tensile test. By way of comparison, the tensile strength was determined 
on 3 unwelded bars of each material type and the resulting decrease in strength between 
unwelded and welded bars was determined. The results were statistically evaluated 
according to ISO Guide 35 and the applicable standard DIN ISO 162-69-6. 
According to these standards, the following formulas must be used to statistically evaluate 
the measurement results:  

 

Sample mean 

Sample standard deviation: 

Lower limit of the statistical tolerance interval: 

 

 

Determination of the 50%, 75% and 99% safety values listed below was based on the 
following assumptions: 

Number of sample inspections:  
n = 5 

Minimum percentage of the statistical unit which can be said to lie within the statistical 
tolerance interval: 
p = 50% / 75% / 99% 

Level of reliability, asserting that the percentage of the statistical unit within the tolerance 
interval is larger or equal to the specified p: 
1 - ɑ = 95% 

The results are listed in the tables below. 

 

  



Tensile test according to DIN EN ISO 6892-1:2009B 

Material St 750/875 – FS 

 

Sample Initial cross 
section 

Tensile force Tensile 
strength 

Fracture 
location 

Strength 
decrease 

FS-1 188.57 179.00 949.2   
FS-2 188.57 179.00 949.2   
FS-3 188.57 179.00 949.2   

Mean value: 949.2   
1 188.57 179.00 928.0 Ü 2.2 
2 188.57 179.00 943.9 G 0.6 
3 188.57 179.00 949.2 G 0.0 
4 188.57 179.00 949.2 G 0.0 
5 188.57 179.00 949.2 G 0.0 

Mean value (111): 943.9  0.6 
With a safety of 50% 935.1  1.5 
With a safety of 75% 929.5  2.1 
With a safety of 99% 914.5  3.7 

6 188.57 179.00 949.2 G 0.0 
7 188.57 179.00 949.2 G 0.0 
8 188.57 179.00 949.2 G 0.0 
9 188.57 179.00 943.9 G 0.6 

10 188.57 179.00 949.2 G 0.0 
Mean value (135): 948.2  0.1 

With a safety of 50% 945.9  0.4 
With a safety of 75% 944.5  0.5 
With a safety 99%of 940.6  0.9 

Table 1: Tensile tests according to DIN EN ISO 6892-1:2009B 

S. Errouhi / 19 April 2010 

 

  



 

Tensile test according to DIN EN ISO 6892-1:2009B 

Material St 900/1100 - AWM 1100 

 

Sample Initial cross 
section 

Tensile force Tensile 
strength 

Fracture 
location 

Strength 
decrease 

AWM-1 172.73 204.00 1,181.0   
AWM-2 172.73 203.00 1,175.2   
AWM-3 172.73 204.00 1,181.0   

Mean value: 1,179.1   
11 172.73 180.00 1,042.1 Ü 11.6 
12 172.73 176.00 1,018.9 Ü 13.6 
13 172.73 179.00 1,036.3 Ü 12.1 
14 172.73 176.00 1,018.9 Ü 13.6 
15 172.73 176.00 1,018.9 Ü 13.6 

Mean value (111): 1,027.0  12.9 
With a safety of 50% 1,016.2  13.8 
With a safety of 75% 1,009.3  14.4 
With a safety of 99% 990.9  16.0 

16 172.73 202.00 1,169.5 Ü 0.8 
17 172.73 203.00 1,175.2 Ü 0.3 
18 172.73 202.00 1,169.5 Ü 0.8 
19 172.73 203.00 1,175.2 Ü 0.3 
20 172.73 193.00 1,117.4 Ü 5.2 

Mean value (135): 1,161.4  1.5 
With a safety of 50% 1,137.6  3.5 
With a safety of 75% 1,122.4  4.8 
With a safety 99%of 1,082.0  8.2 

Table 2: Tensile tests according to DIN EN ISO 6892-1:2009B 

S. Errouhi / 19 April 2010 

 

 

  



3. Summary and evaluation 

The tests have shown that both tested materials can be welded onto other steel parts using 
the two standard methods of manual metal arc welding (111) and gas-shielded welding 
(135). The two materials, however, behave differently. Whereas the strength of the St 
750/875 steel bar anchors with continuous thread, type FS, decreases only minimally (Table 
1), the strength of the St 900/1100 steel bar anchors with AWM 1100 thread ribs decreases 
noticeably, particularly when using arc welding (Table 2). In both cases, the decrease in 
strength is larger for arc welding than for gas-shielded welding, which can be explained by 
the fact that for this welding task, method 111 generates more heat than method 135.  

Based on an accuracy of 95% and a probability that 99% of the products will behave in this 
way, the following decreases in tensile strength can be assumed for welding these products: 

St 750/875 - type FS, 111:    949 N/mm2 915 N/mm2 = - 3.7% 
St 750/875 - type FS, 135:    949 N/mm2 941 N/mm2 = - 0.9% 

St 900/1100 - AWM 1100, 111:   1179 N/mm2 991 N/mm2 = - 16.0% 
St 900/1100 - AWM 1100, 351:   1179 N/mm2 1082 N/mm2 = - 8.2% 

 

 

 

Test engineer    Managing director  Laboratory executive 

 

Munich, 19 May 2010 

 

  



Welding instructions (WPS)      No. 02 Specimen 

Welder:   Michael Huber      no. 1-5 

Test centre:  SLV Munich, branch of the GSI mbH 

Welding task 

Welding method Manual metal arc welding (111) 

Weld type:  FW [fillet weld] 

Pre-product 

Material type:  FS bar anchor 

Dimensions:  See drawing 

Weld position:  PB [horizontal rotated] 

Weld preparation, welding sequence 

Test specimen dimensions Seam preparation Welding sequence, weld build-

up 

   

Cleaning of welded joint by 

grinding 

  

 

Welding data 

Weld bead Pencil electrode 

type 

Pencil electrode 

diameter 

Type of current, 

polarity 

Current strength 

[ampere] 

  2.5 mm ø + pole approx. 93 A 

  2.5 mm ø + pole approx.83 A 

  2.5 mm ø + pole approx.83 A 

     

     

 

Pencil electrode type:  DIN EN 757 E 69 6 Mn2NiCrMo B 42 H 5 

Pencil electrode pretreatment: Quick drying 2h/300-350 C, keep warm at approx. 100 C 

Pre-heating:   None 

Specifics:   Air cooling after each weld bead to room temperature 

Tacking:   Grind tacker prior to welding 

Welding lugs:   Grind 

Instructions issued on 25 February 2010 

 



Welding instructions (WPS)       No. 6-10 

Welder:   Heiner Martin 

Test centre:  SLV Munich, branch of the GSI mbH 

Welding task 

Welding method Metal arc active gas welding (135) 

Weld type:  FW 

Pre-product 

Material type:  FS anchor bar 

Dimensions:  See drawing 

Weld position:  PB  

Weld preparation, welding sequence 

Test specimen dimensions in 

mm 

Welding sequence, weld build-

up 

  

Cleaning of welded joint: 

metallic bright 

 

 

Welding data 

Weld bead Wire feed 

speed 

Current 

strength 

Arc voltage Flow meter 

setting 

Contact 

tube 

spacing 

Torch (arc 

tube ?) 

guidance 

 6.9  23.2 Medium  neutral 

 8.4  25.8 Medium  neutral 

 8.4  25.8 Medium   neutral 

Current type /polarity:  Direct current, + pole 

Wire electrode type:  DIN EN ISO 14341 A G 46 6 M G2Ni2 

Wire electrode diameter: 1.0 mm 

Inert gas type:   DIN EN ISO 14175 M21 

Inert gas quantity:  12l/min 

Gas nozzle diameter:  16 

Pre-heating: 

Tacking:   Grind out tack welds 

Welding lugs:   Grind 



Instructions issued on 25 February 2010 

Welding instructions (WPS)      No. 01 Specimen 

Welder:   Michael Huber      no. 11-15 

Test centre:  SLV Munich, branch of the GSI mbH 

Welding task 

Welding method Arc welding by hand (111) 

Weld type:  FW [fillet weld] 

Pre-product 

Material type:  AWM 1100 

Dimensions:  See drawing 

Weld position:  PB [horizontal rotated] 

Weld preparation, welding sequence 

Test specimen dimensions Seam preparation Welding sequence, weld build-

up 

   

Cleaning of welded joint by 

grinding 

  

 

Welding data 

Weld bead Pencil electrode 

type 

Pencil electrode 

diameter 

Type of current, 

polarity 

Current strength 

[ampere] 

  2.5 mm ø + pole approx. 93 A 

  2.5 mm ø + pole approx.83 A 

  2.5 mm ø + pole approx.83 A 

     

     

 

Pencil electrode type:  DIN EN 757 E 69 6 Mn2NiCrMo B 42 H 5 

Pencil electrode pretreatment: Quick drying 2h/300-350 C, keep warm at approx. 100 C 

Pre-heating:   None 

Specifics:   Air cooling after each weld bead to room temperature 

Tacking:   Grind tacker prior to welding 

Welding lugs:   Grind 

Instructions issued on 25 February 2010 



Welding instructions (WPS)       No. 6-10 

Welder:   Michael Huber 

Test centre:  SLV Munich, branch of the GSI mbH 

Welding task 

Welding method Metal active gas welding (135) 

Weld type:  FW 

Pre-product 

Material type:  FS anchor bar 

Dimensions:  See drawing 

Weld position:  PB  

Weld preparation, welding sequence 

Test specimen dimensions in 

mm 

Welding sequence, weld build-

up 

  

Cleaning of welded joint: 

metallic bright 

 

Welding data 

Weld bead Wire feed 

speed 

Current 

strength 

Arc voltage Flow meter 

setting 

Contact 

tube 

spacing 

Torch (arc 

tube ?) 

guidance 

 6.9  23.2 Medium  neutral 

 8.4  25.8 Medium  neutral 

 8.4  25.8 Medium   neutral 

Current type /polarity:  Direct current, + pole 

Wire electrode type:  DIN EN ISO 14341 A G 46 6 M G2Ni2 

Wire diameter:   1.0 mm 

Inert gas type:   DIN EN ISO 14175 M21 

Inert gas quantity:  12l/min 

Gas nozzle diameter:  16 

Pre-heating:    

Tacking:   Grind out tack welds 

Welding lugs:   Grind 

Instructions issued on 25 February 2010 
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