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a) b) c) d)

Fig. 1. Types of possible weld distortion: angular distortion (a), transverse shrinkage (b), longitudinal 
shrinkage (c), longitudinal distortion (d) [Mich2011] 
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Fig. 2. Temperature 
distribution of the heat 
source [Pila2017]

Fig. 3. Distribution of structural areas of HAZ for low 
alloy steel as a function of temperature, in relation to 
the iron-carbon phase equilibrium [Ślod2015]
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Fig. 4. Stress of the heated rod as a 
function of temperature [Sęde200]
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1. Minimisation of the number of welds.
2. Use of intermittent welds.
3. Use of double-sided welds.
4. Symmetrical arrangement of welds.
5. Avoid crossing of welds.
6. The welds shall be as close as possible to the neutral axis.
7. Use of counter-deformation.
8. Use of specialist clamping tools.
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Chamber faceplate:
§Dimension: 2120x520 mm
§Material: Stainless steel 0H18N9
§Drawing dimension after machining: 

25 mm

Fig. 5. Computer model of vacuum 
chamber made of stainless steel 0H18N9

Chamber 
faceplate
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Part thickness 30 mm Part thickness 27 mm

Cost of material 7938 zł Cost of material 7144 zł

Cutting costs
Water jet/Plasma 2160/582 zł Cutting costs 1906/464 zł

Summary 10098/8520 zł Summary 9050/7608 zł

Profit 1048/912 zł

Tab. 1. Summary of the results of the analysis 
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Fig. 6. Drawing of vacuum chamber made of stainless steel 0H18N9
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Fig. 7. Drawing of valve made of stainless 
steel 0H18N9
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Fig. 8. Drawing of door of vacuum chamber made of carbon steel S355 and stainless steel 0H18N9
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1. The rules for minimising deformation cannot always be applied 
to a particular case.

2. Literature guidance is not sufficient to correctly predict welding 
distortion.

3. Predicting the welding distortion will reduce the technological 
machining allowances.

4. Deformation control will eliminate additional operations i.e. 
flame straightening.
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