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Shear Studs General Information 

 

STUD DIMENSION 

The length dimension (L) carried throughout this specification is the overall length of the stud. 

 

Please see the following table for your information. 

 

 

 



Specification For Construction Studs 

 

Shear Connector 

 

SHEAR CONNECTOR STUDS are designed to tie concrete to the steel beams and to resist shear 

loadings between the concrete slab and steel beam in composite construction. All orders for studs 

include required FERRULES. 

 

Mechanical Property Requirements Table 

 

ANSI / AWS D1.1:1996 

Tensile Strength ≧ 415MPa 

Yield Strength ≧ 345MPa 

Elongation ≧ 20% 

Reduction of area ≧ 50% 

 

BS 5950 

Tensile Strength ≧ 450MPa 

Yield Strength ≧ 350MPa 

Elongation ≧ 18% 

Reduction of area / 

 

ISO 13918 

Tensile Strength ≧ 450MPa 

Yield Strength ≧ 350MPa 

Elongation ≧ 15% 

Reduction of area / 

 

 

  



The process 

 

The Arc Stud Welding Process 

 

 

 

ARC stud welding involves the same basic 

principles and metallurgical aspects as any 

other arc welding procedures. The weld fun lifts 

the stud a short distance from the base metal 

and initiates a controlled electric arc from the 

power source which melts the end of the stud 

and a portion of the base metal. The ceramic 

ferrule contains the MOLTEN METAL into which 

the stud is trust automatically and a high-

quality fusion weld is accomplished. 

ARC stud welding is generally used to weld 

larger diameter studs to thick base metals. ARC 

stud may be almost any shape. However, they 

must have one end of the stud designed for ARC 

welding and must be made of weld-able 

materials. Mild steel, stainless steel and 

aluminum are applicable materials for ARC stud 

welding 



Procedures for stud welding 

 

Shear Connectors 

 

 

 

 

In order to achieve optimum results in any shear connector weld, it is imperative that the following 

procedures be followed: 

 

1. Top Flange of Beam 
The top flange of all beams or plate to be welded should be free of paint, excessive rust or mill scale, 

dirt, moisture and all other foreign materials. These materials are contaminants to any welding 

process, BUT especially stud welding due to the short duration of the weld cycle. 

 

2. Structural Ground 
It is always recommended that the welding ground be attached to a spot on a beam that has been 

ground clean. Poor or inadequate ground connections can result in a loss of weld current and, 

therefore, affect weld quality. 

 

3. Welding Current 
It is essential to have the correct weld current for each application. The normal ranges are listed 

below. When excessive cable lengths are use, the result will be a reduction in weld current. This can 

contribute to weld inconsistency or even weld failure. Always use 4/0 cables in welding circuit, when 

excessive length is required. The amount of cable totally depends upon the power source being used. 

It may be necessary in some cases to parallel cable when long runs are necessary. 

 

4. Testing of Welded Studs 
At least two studs should be bent in any direction to a 30-degree angle from weld position striking with a 

hammer or bending with a pipe. If failure occurs, re-adjust settings and repeat test. Once the 

the set-up has been approved; production may be started. This can be accomplished by bending 

several studs to a 15-degree angle from weld position. If failure does not occur, the weld should be 

considered good. It is not necessary to straighten a stud that is bent. Testing should be carried out at 

the beginning of each day, after any change in operator or if the set-up is changed in any way. 

 

 

  



Shear connector 

 

Bolt Dimension 

 

Dimension in mm 10 13 16 19 22 25 

d 

min 9.64 12.57 15.57 18.48 21.48 24.48 

max 10 13 16 19 22 25 

dk 

min 18.35 22.42 29.42 32.5 35.5 40.5 

max 17.65 21.58 28.58 31.5 34.5 39.5 

d1 13 17 21 23 29 31 

h 2.5 3 4.5 5 6 7 

k 

min 7.45 8.45 8.45 10.45 10.45 12.55 

max 6.45 7.55 7.55 9.55 9.55 11.45 

r min 2 2 2 2 3 3 

WA 4 5 5 6 6 6 

 
Chemical Composition of Material  

 

Material C% Si% Mn% P% S% 

ML.15/ML.15A1 ≦0.20 ≦0.10 0.30-0.90 ≦0.04 ≦0.04 

 



Ceramic Ferrule 

UF 19 (Type A – 20 teeth) 

 

Lower Outside Diameter: 31.5mm 

Upper Outside Diameter: 27mm 

Height: 18mm 

Tooth: 20 No. 

 

 

UF 25 (Type A – 20 teeth) 

 

Lower Outside Diameter: 41mm 

Upper Outside Diameter: 36mm 

Height: 21mm 

Tooth: 20 No. 

 

 

 

UF 16 (Type A – 18 teeth) 

 

Lower Outside Diameter: 27.5mm 

Upper Outside Diameter: 23.5mm 

Height: 18mm 

Tooth: 18 No. 

 



UF 22 (Type A – 20 teeth) 

 

Lower Outside Diameter: 37mm 

Upper Outside Diameter: 32mm 

Height: 20mm 

Tooth: 20 No. 

 

 

UF 16 (Type B – 8 teeth) 

 

Lower Outside Diameter: 27.5mm 

Upper Outside Diameter: 23.5mm 

Height: 17.5mm 

Tooth: 8 No. 

 

 

UF 19 (Type B – 8 teeth) 

 

Lower Outside Diameter: 31.5mm 

Upper Outside Diameter: 27mm 

Height: 18mm 

Tooth: 8 No. 

 

  



UF 22 (Type B – 8 teeth) 

 

Lower Outside Diameter: 37mm 

Upper Outside Diameter: 31mm 

Height: 19mm 

Tooth: 8 No. 

 

 

UF 16 (Type A – 18 teeth) 

 

Lower Outside Diameter: 29.5mm 

Upper Outside Diameter: 27mm 

Height: 14mm 

Tooth: 18 No. 

 

 

UF 16d (Type B – 8 teeth) 

 

Lower Outside Diameter: 30mm 

Upper Outside Diameter: 27mm 

Height: 14mm 

Tooth: 8 No. 

 

  



UF 19d (Type B – 8 teeth) 

 

Lower Outside Diameter: 34mm 

Upper Outside Diameter: 31mm 

Height: 16mm 

Tooth: 8 No. 

 

 

UF 22 (Type A – 20 teeth) 

 

Lower Outside Diameter: 39.5mm 

Upper Outside Diameter: 32mm 

Height: 21mm 

Tooth: 20 No. 

 

  



Welding Machine 

Compatible with Nelweld Welding Machine 

 

Machine Setting Up 

I(A) = 1500 

t(s) = 0.9 

 

  

  



Composite Construction 

 

 

Composite construction refers to two load-carrying structural members that are integrally connected 

and deflects as a single unit. 

An example of this is composite metal deck with concrete fill, steel filler beams, and girders made 

composite by using headed stud connectors. 

 
A steel beam which is made composite by using shear connectors, composite metal decking and 

concrete is much stronger and stiffer than the base beam alone. 

Composite floor systems are considered by many to be the highest quality type of construction. 

This has become a standard type of construction selected by many architects, engineers, and 

developers. 



Advantages of Composite Construction 

 

 

In a composite floor system the concrete acts together with the steel to create a stiffer, lighter, less 

expensive structure. 

 

•It is typical to have a reduced structural steel frame cost 

•Weight of the structural steel frame may be decreased which may reduce foundation costs 

•Reduced live load deflections 

•Shallower beams may be used which might reduce building height 

•Increased span lengths are possible 

•Stiffer floors 

 

  



iForm Shear Studs – Hammer Test 

 

 

  



iForm Shear Studs – Tensile Test Report 
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