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Content

 This step-by-step tutorial demonstrates how to implement the check according to FKM (6th, 2012) in SDC Verifier.

 FKM (6th, 2012) detailed review;

 Weld Finder Tool overview;

 Fatigue tables and plots;
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A Model

A simple model with shell and solid element types will be used. The following analysis was implemented:

- Fatigue load (will be used for the Fatigue check)

Fatigue check will be executed, based 

on results from fatigue load analysis.

Step 2-3: 100 000 cycles

Step 4-5: 100 000 cycles

Step 6-7: 1 000 000 cycles
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Open the Starter Model

1

2

3

Launch SDC Verifier for FEMAP 

Press Open

Open project 

FKM_6th_2012_Tutorial.sdcv

Press Open

2

3

1
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Analyze Job

1 Go to Home section on the Ribbon 

2 Press        on the toolbar to analyze job

1

2

Job 1 analysis started and 

Job 1 analysis finished
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Stress Transformation

Stresses for Weld elements are automatically transformed in the 

direction of the corresponding Weld from Weld Finder Tool, using the 

wedge method. Stresses are transformed only for plate type elements.
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Load Groups. Fatigue Check

1

2

3

4

Select Load Groups in 1..Fatigue Load 

in the model tree

Select Individual Loads from 2 till 3 

and press 

Title: Steps 2-3

Press Create

5
Repeat previous steps to create more 

LG

A list of Load Groups

1

2

2

3

4
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Fatigue Group. Fatigue Check

1

2

3

4

In the Model Tree, select Fatigue Group

Select Load Groups from 2 to 4 and 

press 

Define fatigue item cycles

Title: Fatigue Check

5 Press Create

1 2

2

3

4

5

Fatigue Groups is an envelope of Load Groups and 

their stress history (the number of cycles for stress 

range) which is used in fatigue standards.

1 Cycle = period of time where stress of the load 

varies from its minimum to maximum and back to 

minimum. Stress results for load will be summarized 

as many times as defined in item cycle and divided on 

total amount of cycles to calculate part of fatigue 

damage taken by Fatigue Group.
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Weld Finder

1

2

In the Model tree => Recognition, 

select Weld Finder and press Edit

In the Welds Finder window, press Find

Add, Edit, Combine and Remove Welds

Move Welds. Order is important when 

one element belongs to 2 Welds

Preview selected Welds

Plot of selected Welds in colors 

and with labels of IDs
2

1
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Weld Finder Plotting Functions

1

2

3

To plot all welds, in Welds Finder 

select them by combining Ctrl + A

Press      and select Welds in colors     

Press OK

SDC Verifier offers an extensive variety of Plotting options 

that can be selected according to the user’s objectives. 

1

3

2

2
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Add FKM (6th, 2012) Standard

1
In the Model tree, in Standards right 

click execute Add => FKM 

2 Click on FKM (6th, 2012)

1
FKM (6th, 2012) is an analytical strength assessment 

of components in mechanical engineering.

2
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Change Selection to All Welds

1

2

3

In Selection => press  

Select +All Entities and press      to 

remove them 

1
1

2

Select Welds => By Rule and press OK

3

3
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Define Components Values Source

1

2

3

Press       in Components Values Source

Materials CV: Standards and press To All

Press OK

1

1

3

2
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Define Case Type (Table 3.2.3)

1

2

3

Press       in Case Type (Table 3.2.3)

Properties CT: Case 1 and press To All

Press OK
1

Case Type is used for defining effective 

diameter according to Table 3.2.3.

2

2

3
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Define Kinds of Material (Tables 3.2.1 and 3.2.2)

1

2

3

Press in Kinds of Material (Tables 

3.2.1 and 3.2.2)

Materials KM1: Non-alloyed structural 

steel DIN EN 10025 and press To All

Press OK
1

2

2

3

Kinds of Material - Kinds of material 

for defining constants d_effN and a_d 

according to tables 3.2.1 and 3.2.2.
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Define Tensile Strength According to Drawings

1

1

2

3

Press      in Tensile Strength According 

to Drawings

1..Structural Steel: Value 0 

Press OK

If Components Values Source 

defined as Standard, this parameter 

will not be used in the calculations.

2

3
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Define General Material Type

1

2

3

Press      in General Material Type

Materials GMT: Steel Other Than These 

and press To All

Press OK

General material groups, used 

for all tables in the standard.

1
2

3

2
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Define Kind of GJL Material

1

1

2

3

Press       in Kind of GJL Material

Materials KMGJL: GG_100 and press To All 

Press OK

Will be taken into account only 

in case of GJL Material type.

2

2

3
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Define Residual Stress 

1

1

2

3

Press       in Residual Stress

Elemental Selections RS: Moderate and 

press To All 

Press OK

2

3

2
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Define Average Roughness 

1

1

2

3

Press       in Average Roughness

Elemental Selections Value: 200

Press OK

2

3
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Define Type of Welded Joints (Table 4.3.6) 

1

1

2

3

Press       in Type of Welded Joints 

(Table 4.3.6)

Elemental Selections TWJ: Type 1_1 

and press To All

Press OK

3

22
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Define Type of Overloading (Chapter 4.4.2.0) 

1

1

2

3

Press       in Type of Overloading 

(Chapter 4.4.2.0)

Elemental Selections TO: Type F2

Press OK

3

2
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Define Elongation at break (in %) 

1

1

2

3

Press       in Elongation at break (in %)

Materials Value: 15 and press To All

Press OK

2

3

2
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Define Yield Strength Welded (Tables 5.1.24 and 5.1.25)

1

2

Press       in Yield Strength Welded 

(Tables 5.1.24 and 5.1.25)

Select +All Entities and press      to 

remove them 

2

1

2
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Define Yield Strength Welded (Tables 5.1.24 and 5.1.25) Continuation

Press      and select Group 

4

3

5

6

3

In Selection => press  

Select Welds => By Rule and press OK

Press OK

7 All Welds: 2.75E+08

8 Press OK

4

5

5

6

7

8
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Define Tensile Strength Welded (Tables 5.1.24 and 5.1.25)

1 Press       in Tensile Strength Welded 

(Tables 5.1.24 and 5.1.25)

1

In order to define this Option, the user 

may repeat the steps 2-8 from the 

previous slides 23 and 24. Yet, the Value 

of the Selection has to be the following: 

All Welds: 4.1E+08  
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Define Special Case of Plastic Spot

1

1

2

3

Press       in Special Case of Plastic Spot

Elemental Selections SCPS: Yes and 

press To All

Press OK

2

2

3
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Define Sheet metal thickness 

1

1

2

3

Press       in Sheet metal thickness

Selection Value All Entities: 0

2

Press OK

Sheet metal thickness is the 

thickness of the sheet metal (should 

be defined in case of non plate/shell 

element types) for thickness factor 

calculation. In model units.
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Fatigue Classes for nominal Stress (Normal Stress)

Along the welds (X-direction)
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Fatigue Classes for nominal Stress (Normal Stress) (Continuation)

Shear (XY-direction)

Perpendicular the welds (Y-direction)
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Define FAT Classes (Tables 5.4.1 and 5.4.2)

1

1

2

3

Press       in FAT Classes (Tables 5.4.1 

and 5.4.2)

Element(s) Classification: 0 and press 

Apply

Press      to add Condition     

2

2

4

5

Press Add all welds

Select Multiple Condition options

6

7 For All welds: X: 90000000; 

Y/XY: 80000000

Press X/Y/XY

8 Press OK

3

4

5
6

7

8
Note: FAT Classes should be defined 

in the unit system of the model.
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Welds Intersections for FAT Classes (Tables 5.4.1 and 5.4.2)

1

2

3

Press      to Add Condition

Value: 80000000

Click Add all intersections

1

2

4

5

Direction: X

Press OK

3

4

5

5
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Define Related Stress Gradients (Chapter 4.3.2.1)

1

1

2

3

Press       in Related Stress Gradients 

(Chapter 4.3.2.1)

Element(s) Classification Value: 0.01 

and press Apply

Direction: X

2

4

24 Press OK

3

Related Stress Gradient can be 

calculated automatically by Stress 

Gradient tool or defined by 

classification (Chapter 4.3.2.1). By 

default, the value 0.01 is used.
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Information about Related Stress Gradients Tool

Related Stress Gradients is calculated to reduce peak stresses at the defined points of the model. Calculations are 

based on normal and shear stress amplitudes at the reference point and point below the surface according to 

Equation 4.3.16 of Analytical Strength Assessment of Components in Mechanical Engineering, 5th Edition, 2003

Note: Stress Gradient is calculated on free edge nodes of shell elements for their top and bottom points of interest.
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Define Softening Aluminum Alloys

1

1

2

3

Press       in Softening Aluminum Alloys

Elemental Selections SAA: YES and 

press To All

Press OK

2

3

2
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Define Softening Factor (Table 5.1.25)

1

1

2

3

Press       in Softening Factor (Table 5.1.25)

Selection Value: 1

Press OK 2

3
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Define Weld Factor (Table 3.3.5 and 5.1.26) 

1

1

2

3

Press       in Weld Factor (Table 3.3.5 

and 5.1.26)

Selection Value:1

Press OK

2

3
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Define Stress Occurrence Probability (Table 3.5.1) 

1

1

2

3

Press       in Stress Occurrence 

Probability (Table 3.5.1) 

Elemental Selections POS: High

Press OK 2

3
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Define Consequence of Failure (Static) (Table 3.5.1) 

1

1

2

3

Press       in Consequence of Failure 

(Static) (Table 3.5.1) 

Elemental Selections CF: mean and 

press To All

Press OK 2

3

2

https://sdcverifier.com/?utm_source=pdf&utm_medium=tutorial&utm_campaign=get-started


https://sdcverifier.com

https://sdcverifier.com40

Define Casting Not Subjected to Non-destructive Testing 

1

1

2

3

Press       in Casting Not Subjected to 

Non-destructive Testing

Elemental Selections DT: yes

Press OK 2

3
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Define Case with Milled Steel and Ductile Aluminum

1

1

2

3

Press       in Case with Milled Steel and 

Ductile Aluminum

Materials MSandDA: no and press To All

Press OK 2

3

2
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Define Effective Diameter Defined by User

1

1

2

3

Press       in Effective Diameter Defined 

by User

Selection Type ‘3..Solid’ Value: 0

Press OK

2

3

This value is used in cases when effective 

diameter is not possible to be calculate 

automatically (e.g. for solid elements).
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Define Constants deff_Nm_1; deff_Np_1; adm_1; adp_1

1

1

2

3

Press       in deff_Nm_1 (Used If 

Material not in Table 3.2.1 and 3.2.2)

deff_Nm_1

Material 1..Structural Steel Value: 0

Press OK

2

3

Repeat the same steps in deff_Np_1, adm_1 

and adp_1 sections. Materials Value: 0 
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Define Thickness Factor Case

1

2

3

Press       in Thickness Factor Case

Elemental Selections TFC: Case A

Press OK

2

3

1
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Define Required Number of Cycles

1

2

3

Press       in Required Number of Cycles

Elemental Selections Value: 1200000 

and press To all

Press OK

3

1

2 2

This is a set of required number of 

cycles for full model or for individual 

components separately.
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Define Regular Inspections (Chapter 4.5. Tables 4.5.1 and 4.5.3)

1

2

3

Press       in Regular Inspections

Elemental Selections RI: Yes

Press OK

3

1

2
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Define Consequences of Failure (Chapter 4.5. Tables 4.5.1 and 4.5.3)

1

2

3

Press       in Consequences of Failure

Elemental Selections CFfatigue: mean 

and press To All

Press OK

3

1

2 2
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Define Casting Factor (Chapter 4.5. Tables 4.5.2)

1

2

3

Press       in Casting Factor

Materials CastingFactorFatigue: Non 

cast materials and press To All

Press OK

3

1

2 2
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Define Surface Hardened Components (Chapter 4.6.2)

1

2

3

Press       in Surface Hardened 

Components

Elemental Selections SH: no

Press OK

3

2

1

3
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Create Extreme Table

1

2

3

Execute   Table (expand/extreme) in 

Standards => 4..Fatigue Summation 

context menu

Load: press       and select 1..Fatigue Check  

Press OK

1

2

2

3

4 Direction/Parameter: Utilization factor

Table Type: Extreme (worst results on 

selection) and Extreme Type: Absolute5

6
4

5

Press Fill Table and press OK

6 6
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Create Criteria Plot

1

2

3

4

5

Execute    Criteria Plot in Fatigue 

Summation context menu

Parameter: Utilization factor

Direction: Overall

Point of interest: Total; Type: AbsMax

Press       , and then Preview

1

3

4

5

Point of interest = AbsMax Total is an absolute maximum 

of utilization factors among all point of interest. 

6

Fatigue Group: 1..Fatigue Check

2

5

7 Press OK
6

7
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Fatigue Load. Overall Utilization Factor Plot

https://sdcverifier.com/?utm_source=pdf&utm_medium=tutorial&utm_campaign=get-started


https://sdcverifier.com

https://sdcverifier.com53

Create Reports in Report Designer

To learn how to obtain reports, please check a separate Tutorial that depicts the functionality of 

SDC Verifier Report Designer. It may be downloaded via this link:  

https://sdcverifier.com/tutorials/report-designer/
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