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Welders Test

Mannheim Dipl.-Ing. (FH) M. Schubert, SLV Mannheim

pr DIN EN ISO 9606-1 steel



Further Standards for Welders qualification

� DIN EN ISO 9606-3 
Copper and Copperalloys

� DIN EN ISO 9606-4 
Nickel und Nickelalloys

� DIN EN ISO 9606-2 (März 2005)
Aluminium and Aluminiumalloys



Weitere Normen für Schweißerprüfungen

� DIN EN ISO 9606-5 
Titanium und Titaniumalloys
Zirkonium & Zirkoniumalloys



Reasons for a welders
qualification

DIN EN ISO 9606

Quality



Job knowledge
The test of job knowledge is recommended, but it is not mandatory. 
However, some countries may require that the welder undergoes a test of 
job knowledge. If the job knowledge test is carried out, it should be recorded 
on the welder’s qualification test certificate. 
Schweißeinrichtungen

• Welding process

• Parent metals

• Welding consumables

• Safety precautions

• Welding sequences/procedures

• Joint preparation and weld representation …..

•



Certification boards in Germany

� Schweißtechnische Lehr- und 
Versuchsanstalten (SLV)

� Schweißtechnische Lehranstalten (SL)
� Prüfungs- und Zertifizierungsausschuss des 

Deutschen Verbandes für Schweißtechnik 
(PZA)

� Technische Überwachungsvereine (TÜV)
� Germanischer Lloyd (GL)
� Lloyd´s Register (LR)



Examination
� The welding of test pieces shall be witnessed by the 

examiner or examining body. The testing shall be 
verified by the examiner or examining body. The test 
pieces shall be marked with the identification of the 
examiner and the welder. Additionally welding 
positions for all test pieces shall be marked on the 
test piece and for fixed pipe welds, the 12 o’clock 
welding position shall also be marked. The examiner 
or examining body may stop the test if the welding 
conditions are not correct or if it appears that the 
welder does not have the skill to fulfil the 
requirements, e.g. where there are excessive and/or 
systematic repairs. .



Welding conditions

� The qualification test of welders shall follow a pWPS or WPS 
prepared in accordance with ISO 15609-1 or ISO 15609-2. 
The required throat thickness of the fillet weld test piece shall 
be defined in the pWPS or WPS used for the test.  

� The following welding conditions shall apply: identification of 
the test piece; the test pieces shall have at least one stop 
and one re-start in the root run and in the capping run and be 
identified in the examination length to be examined; the 
welder shall be allowed to remove minor imperfections by 
grinding, except on the surfaces after finishing the weld. The 
permission of the examiner or examining body shall be 
obtained. 







General

� The qualification of welders is based on 
essential variables. For each essential 
variable a range of qualification is defined. All 
test pieces shall be welded using the 
essential variables independently, except for 
5.7 and 5.8. If the welder has to weld outside 
the range of qualification a new qualification 
test is required. 



Essential Variables

DIN ISO 
9606-1

1 2 3 4 5 6 7 8 9

1. welding process(es) and transfer modes 
2. product type (plate and pipe)
3. type of weld (butt and fillet)
4. filler material group
5. preheating
6. welding consumable
7. dimension (material thickness and outside pipe diamete r)
8. welding position
9. weld detail (backing, consumable insert, backing flu x, single side

welding, both side welding, single layer, multi layer, leftward
welding, rightward welding)



� 111 manual metal arc welding;
� 114 self-shielded tubular-cored arc welding;
� 121 submerged arc welding with one wire electrode;
� 125 submerged arc welding with tubular cored 

electrode;

Reference numbers of 
welding processes



� 131 metal inert gas welding (MIG welding);
� 131-D metal inert gas welding (MIG welding) with 

short circuiting transfer;
� 131-G metal inert gas welding (MIG welding) with

globular transfer
� 131-S metal inert gas welding (MIG welding) with 

spray transfer
� 131-P metal inert gas welding (MIG welding) with 

pulsed transfer
� 135 metal active gas welding (MAG welding);

Reference numbers of 
welding processes



� 135-D metal active gas welding (MAG welding) with 
short circuiting transfer

� 135-G metal active gas welding (MAG welding) with
globular transfer

� 135-S metal active gas welding (MAG welding) with 
spray transfer

� 135-P metal active gas welding (MAG welding) with 
pulsed transfer

Reference numbers of 
welding processes



Type of Type of weldweld
Plate Butt-Weld ( P BW ) Plate Fillet-Weld ( P  FW)

t = thickness material

also possible for parts out of the production

Lenght 200 mm



Tube Butt-Weld ( T BW ) Tube Fillet-Weld ( T FW )

D = outside diameter

t  = thickness

l1 = lenght

Type of Type of weldweld



Range 

Fillet-Weld

Plate
Butt-Weld

P
FW

BW P 

Fillet-Weld

Tube
Butt-Weld

T
FW P 

BW P BW 

Type of Type of weldweld



Range of qualification of 
preheating

Preheating temperature 
used in the test

Range of qualification

No preheating (ambient 
temperature)

� 150°C

> 150°C � maximum temperature 
used in the test



Range of 
qualification 
for filler 
material

1 2 3 4 5 6 7 8 9 10 11

1 X X X X X X X - X - X

2 X X X X X X X - X - X

3 X X X X X X X - X - X

4 X X X X X X X - X - X

5 X X X X X X X - X - X

6 X X X X X X X - X - X

7 X X X X X X X - X - X

8 - - - - - - - X X -

9 X X X X X X X - X - X

10 - - - - - - - X X -

11 X X X X X X X - X - X

Range of qualification for filler material



Consumables



Consumables



Consumables



Range of qualification for covered Range of qualification for covered 
electrodeselectrodes

Welding
process

Consumables used
in test

Range of qualification
A, RA, RB, RC, RR, R B C

111

A, RA, RB, RC, 

RR, R
X - -

B X X -

C - - X

The type of welding consumables used in the qualification test 
of welders for root run welding without backing (ss nb) is the 
type of  welding consumables qualified for root run welding in 
production both with backing and no backing.



Range of qualification for welding Range of qualification for welding 
consumablesconsumables

Welding
process

Consumables
used in test

Solid 
wire
(S)

Metal cored
wire
(M)

Flux cored
wire
(B)

Flux cored wire

(R,P,V,W,Y,Z)

131

135

136 

Solid electrode (S) X X - X d

Metal cored electrode
(M)

X X - Xd

136 Flux cored electrode
(B)

Xd Xd X X

114
136

Flux cored electrode
(R,P,V,W,Y,Z)

Xd Xd X X

141 
Solid wire/rod X X - -

Flux cored wire/rod X X - -



Range of qualification for welding Range of qualification for welding 
consumablesconsumables

Welding
process

Consumables
used in test

Solid 
wire
(S)

Metal cored
wire
(M)

Flux cored
wire
(B)

Flux cored wire

(R,P,V,W,Y,Z)

141 
Solid wire/rod X X - -

Flux cored wire/rod X X - -

15 
Solid wire X X - -

Metal cored wire X X - -

121 
Solid wire electrod X X - -

Metal core electrod X X - -



Range of qualification für Schweißzusätze
MAG/MIG und TIG- Welding

The type of welding consumables used in the qualification test 
of welders for root run welding without backing (ss nb) is the 
type of welding consumables qualified for root run welding in 
production both with and without backing (ss mb and ss nb



Range of qualification of material Range of qualification of material 
thickness for fillet weldsthickness for fillet welds

Material thickness t Range of qualification

t < 8 mm t < 8 mm
t >  8 mm all



Range of qualification of weld Range of qualification of weld 
metal thickness for butt weldsmetal thickness for butt welds

Weld metal thickness of 
test piece s Range of qualification

s < 3 mm s to 3mm
s to 2 s    a)

3 < s < 12 mm 3 mm to 2 s  b)

s < 12 mm d) > 5 mm

a For oxy-acetylene welding (311): s to 1,5s
b For oxy-acetylene welding (311): 3 to 1,5 s
c For process 131-D and 135-D with short circuit transfer mode, the range 
of  qualification is 1,3s                                d Welded at least in 3 layers



Range of qualification for Range of qualification for 
outside pipe diameteroutside pipe diameter

Outside diameter
D

Range of qualification

D < 25 mm D bis 2 D

D > 25mm > 0,5 D

For structural hollow sections, D is the dimension of the smaller side.



Welding positions
PA

PB

PC

PD

PE

PF

PG

H-L045

J- L045



Range of qualification for welding Range of qualification for welding 
positions for fillet weldspositions for fillet welds

PA PB PC PD PE PF PG

PA X - - - - - -

PB X X - - - - -

PC (Plate) X X X - - - -

PD X X X X X - -

PE (Plate) X X X X X - -

PF X X - - - - X

PG (Tube) X X - X X X

PG - - - - - - X



Range of qualification for welding Range of qualification for welding 
positions for butt weldspositions for butt welds

PA PC PE PF PG H-L045 J-L045

PA X - - - - -

PC X X - - - -

PE (Plate) X X X - - -

PF Plate X - - X - -

PF Tube X - X X - -

PG Plate - - - - X - -

PG Tube X - X - X - -

H-L045 X X X X X -

J-L045 X X X - X - X



Range of qualification of layer Range of qualification of layer 
technique for fillet welds technique for fillet welds 

Test piece a
Range of qualification

single layer (sl) multi layer (ml)
single layer (sl) X -

multi layer (ml) X X

a the thickness of the fillet weld should fulfill 0,5 x t  < a < 0,7 x t



Range of qualification for backings Range of qualification for backings 
and consumable insertsand consumable inserts



Range of qualification for weld details 
on butt welds 



Examination and testing
Examination 

� The welding of test pieces shall be 
witnessed by the examiner or examining 
body. The testing shall be verified by the 
examiner or examining body. 



Acceptance requirements for 
test pieces 

� Test pieces shall be evaluated according to the 
acceptance requirements specified for relevant 
types of imperfections. 

� Prior to any testing the following shall be checked: 
� all slag and spatters are removed; 
� no grinding on the root and the face side of the weld; 
� stop and restart in the root run and in the capping run are 

identified; 
� profile and dimensions. 



Test methods
Butt weld (in plate or pipe) Fillet weld and branch 

connection 

Test 
method

Visual testing according to ISO 17637 

Radiographic testing according 
to ISO 17636. When 
radiographic testing is used, 
then additional bend or fracture 
tests are mandatory for welding 
processes 131, 135, 136 (only 
metal   cored electrode) and 
311

Fracture test according to ISO 
9017. The fracture tests may be 
replaced by a macroscopic 
examination according to ISO 
17639 of at least two sections. 

The radiographic testing may be 
replaced by an ultrasonic testing 
according to ISO 17640 for 
thickness  8 mm on ferritic
steels only. 

For outside pipe diameter D  25 
mm, the bend or fracture tests 
may be replaced by a notched 
tensile test of the complete test 
piece 



Examination length for fracture 
testing for a fillet weld on plate 



Fillet weld on pipe

For fracture tests, the test piece shall be cut into four or more test 
specimens and fractured.  When macroscopic examinati on is used, at 
least two test specimens shall be taken. One macrosc opic specimen 
shall be taken at the stop/start location. 



Preparation and fracture testing of 
test specimens for a butt weld in 

plate 

Prüflänge einer Probe

Die Proben können zusätzlich in der Mitte der Schweißnaht auf der Zugseite 
in Längsrichtung eingekerbt werden, um einen Bruch der Schweißnaht der 
Probe zu erzwingen.



Preparation and locations of 
test specimens for a butt weld 

in pipe  

f-Examination length 1-one root fracture or one root transverse bend or one 
side bend test specimen 2-one face fracture or one face transverse bend or 
one side bend test specimen 3-one root fracture or one root transverse bend 
or one side bend test specimen 4-one face fracture or one face transverse 
bend or one side bend test specimen 



Preparation and locations of 
test specimens for a butt weld 

in pipe 



Acceptance requirements for test 
pieces 

The acceptance requirements for imperfections found by test 
methods according to this standard shall, unless otherwise 
specified, be assessed in accordance with ISO 5817. 

A welder is qualified if the imperfections are within quality 
level B in ISO 5817, except for imperfections types as follows: 
excess weld metal,
excessive convexity, 
excessive throat thickness and excessive penetration
incorrect weld toe, 
for which level C shall apply. 

The requirement h � 0,05 t does not apply for undercut. 
Undercut shall not exceed 0,5 mm. 



Prolongation of qualification 

a) The welder shall be retested every three years.   



Prolongation of qualification 

b) Every year, one weld made during the previous six months 
shall be examined by radiographic or ultrasonic 
examination.  
The acceptance levels for imperfections shall be as 
specified .  
The weld examined shall reproduce the original test 
conditions except for thickness and outside diameter.  
These examinations prolong the welder’s qualifications for 
an additional year. 



Prolongation of qualification 

c) A welder’s qualifications for any process shall be 
prolonged for an additional six months from the date of 
qualification for an additional six months provided all the 
following conditions are fulfilled
The welder is working for the same manufacturer for whom 
he qualified that is responsible for the manufacture of the 
product that manufacturer is working under an approved 
ISO 3834 quality program 





Examples
ISO 9606-1 135 P FW 1,2 ph15 S t10 PB ml



Informations Range of qualification

135 MAG- Welding 135, 136 (nur M)

P Plate
P 
T: D > 150 mm

FW Fillet-weld FW

ph Preheating temperture > 15°C < 125°C

1.2
Material group 1.2: Streckgrenze
275 N/mm2 < ReH < 360 N/mm2 1 – 7, 9, 11

S Solid wire electrode S, M

t10 thickness 10 mm > 3mm

PB Position (Fillet-weld) PA, PB

ml multi layer sl, ml

ISO 9606-1 135 P FW 1,2 ph15 S t10 PB ml



Examples
ISO 9606-1 136 P BW 1,3 ph150 B t15 PE ss nb



Informations Range of 
qualification

136 MAG mit Fülldrahtelektrode 136

P Plate P / T

BW Butt-weld BW

1.3
Material group 1.3 Normalized fine-grained steel
mit einer Streckgrenze ReH > 360 N/mm2 1 – 7, 9, 11

Ph pre-heating 150°C > 150°C

B Flux cored wire B, R, P, V, W, Y, Z

t15 thickness 15 mm > 5mm

PE Position (Butt-weld)
PA, PE

ss
nb

single side
no backing

ss nb, ss mb, bs
für FW: sl, ml

ISO 9606-1 136 P BW 1,3 ph150 B t15 PE ss nb



Examples
ISO 9606-1 141 T BW 8 ph15 S t3.6 D60 PF ss nb



Informations Range of 
qualification

141 TIG-Welding 141

T Tube T, P

BW Butt-weld BW

8 Material group 8: 
austenitic Stähle

8, 10

ph Preheating temperture 15°C < 125 °C

S Solid wire S

t3,6 thickness 3,6 mm 3mm bis 7,2 mm

D60 Tube outside diameter: 60 mm > 30 mm

PF Position PA, PF

ss
nb

single sideno backing ss nb, ss mb, bs
für FW: sl, ml

ISO 9606-1 141 T BW 8 ph 15 S t3.6 D60 PF ss nb



ISO 9606-1 111 P BW ph15 2 B t13 PA ss nb

ISO 9606-1 111 P FW ph15 2 B t13 PB ml



Informations Range of 
qualification

111 MMA 111

P Plate P, T: D > 150 mm 

BW
FW

Butt-weld
Fillet-weld

BW, FW

2 Material group 2 1 - 7

ph Preheating temperture 15°C < 150°C

B Basic covering Alle außer C

t13 thickness 13 mm > 5 mm

PA
PB

Positions
PA, PB, 

ss nb
ml

single side no backing multi layer ss nb, ss mb, bs
für FW: sl, ml

ISO 9606-1 111 P BW 2 ph15 B t13 PA ss nb

ISO 9606-1 111 P FW 2 ph15 B t13 PB ml



ISO 9606-1 141/135 T BW 1,2 S t20 (5/15) D200 PA ss nb



Informations Range of qualification

141
135

TIG-Welding
MAG-Welding,

141
135, 136 (nur M)

T Tube T, P

BW Butt-weld BW

1,2 Material group 1 – 7, 9, 11

ph Preheating temperture 15°C < 125°C

S Solid wire/ Solid wire electrode

141: S 135: S

136: nur M

t20
141: s1 = 5 mm
135: s2 =15mm

141: t = 3mm bis 10 

135: t > 3
141/135: t > 3

D200 Tube outside diameter: 200 mm > 100 mm

PA Position PA

ss nb
single side no backing
multi layer

141:ss nb, ss mb, bs

135: ss mb, bs
(136: M)

ISO 9606-1 141/135 T BW 1,2 ph15 S t20 (5/15) D200 PA ss nb



ISO 9606-1 141 T BW 10 ph15 S t8.0 D100 H-L045 ss nb

ISO 9606-1 141 T BW 10 ph15 S t1.2 D16 H-L045 ss nb



Informations Range of 
qualification

141 TIG- Welding 141

T Tube T / P

BW Butt-weld BW

10 Material group 2: austenitic ferritic steel 8, 10

ph Preheating temperture 15°C < 125 °C

S Solid wire S

t8,0
t1,2

thickness: 1,2 mm/ 8 mm 1,2 mm – 16 mm

D100
D16

Tube outside diameter: 100 mm/ 16 mm > 16 mm

H-L045 Butt-weld am Tube, Tube fest, Achse geneigt 
(45°)

alle außer PG und 
J-L045

ss nb single side no backing einlagig/multi layer ss nb, ss mb, bs
für FW: sl, ml

ISO 9606-1 141 T BW 10 ph15 S t8.0 D100 H-L045 ss nb

ISO 9606-1 141 T BW 10 ph15 S t1.2 D16 H-L045 ss nb



ISO 9606-1 141 T BW 5 ph15 S t5.0 D60 PF ss nb

ISO 9606-1 141 T BW 5 ph15 S t5,0 D60 PC ss nb



Informations Range of 
qualification

141 TIG- Welding 141

T Tube T + P

BW Butt-weld BW

5 Material group 5: Cr-Mo-steel, vanadiumfree
mit C < 0,35%

1 – 7, 9, 11

ph Preheating temperture 15°C < 125 °C

S Solid wire S

t 5,0 thickness: 5,0 mm 3 mm bis 10 mm

D 60 Tube outside diameter: 60 mm > 30 mm

PF 
PC

Butt-weld am Tube, Tube fest, Achse 
waagerecht 
Tube fest, Achse senkrecht

PA, PC, PF

ss nb single side no backing ss nb, ss mb, bs

ISO 9606-1 141 T BW 5 ph15 S t5.0 D60 PF ss nb

ISO 9606-1  141 T BW 5 ph15 S t5,0 D60 PC ss nb



Thank you for your
interrest


