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1. Introduetion

In December 2007 the Institut für Schweißtechnik und Ingenieurbüro Dr. Moll

GmbH received from the IKEA Distribution Services GmbH pieces of uprights of a

pallet rack Installation in order to conduct compression tests. According to IKEA

three piece have been taken out of undamaged parts of the racks and three others out

of parts, that have been damaged before and repaired afterwards. Each one pair of

damaged and undamaged upright pieces was taken from one rack upright

The purpose of the tests is compare the load bearing capacity of the damaged and

repaired uprights. Further the test result are compared with the theoretic load bearing

capacity.

In order to check the material properties, tensile tests on Strips, that have been taken

out of the tested uprights, were carried out. The results of these tests are documented

in annex A.4.
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LUD

2. Versuchsaufbau und -durchführung

For the tests cap plates with a thickness of ca. 30

mm were welded to both ends of the upright

pieces.

The specimen were loaded axially through ball

bearings at their ends. The load is increased

slowly until failure.

The length Lt between the ball bearings was in
all tests 1232 mm. The Length Lupr the upright

pieces between the cap plates was in all tests

ca. 1150mm.

The load was applied on the axis of symmetry
at a distance of e = 26,5 mm from the front of
the upright.

The upright type was PLU 15 of the rack manufacturer STOW International NV.

Significant deformations of the repaired uprights could not be observed. According to

IKEA these uprights have been repaired for the first time.
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3. Test results

In the compression test the following maximum loads Fmax could be reached:

Test No

NI

RI

NÜ
Rü

Nm
Rm

* max

[kN]

139,20

143,20

147,20

142,65

154,90

157,80

Condition

undamaged

repaired

undamaged

repaired

undamaged

repaired

The test pieces with the same roman numerals are from also taken out of the same

rack upright and therefore can be compared directly with each other. The comparison

shows, that the repaired specimen fail - within the usual tolerances - at the same load

äs the undamaged upright pieces. That means, that the repair lead here to no

measurable reduction of the load bearing capacity.

The following values for the yield stress (Rpo,2) and material thickness t result from

the tensile tests on the material strips:

Versuch Nr.

NI

RH

NHI

RpO,2

[N/mm2]

396

396

433

t

[mm]

2,03

2,00

2,01

The uprights with the marking I und n have the same yield stress, while the yield

stress of the upright with the marking m is ca. 9% greater. This fact is reflected also

in the results of the compression tests. The failure loads of the specimen N m und R

ffl are on average also ca. 9% greater than the failure loads of the other specimen.
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The calculation according to FEM 10.2.02 with respect to flexural buckling and

flexural torsional buckling (see annex A.2) gives the following design values for the

failure load Nb,Rd,min:

SpecimenNItoRH : Nb>Rd,min = 134,2 kN

SpecimenNIHandRin: Nb)Rd,min = 143,2 kN

The failure loads reached in the tests are greater than the calculated values.
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4. Summary

In the here conducted compression tests, no reduction of the load bearing capacity of

uprights after a single repair could be observed.

The theoretic design failure loads according to FEM 10.2.02 for the specimen were

exceeded in all tests.
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A.1 Abmessungen des Stützenprofils

M

Maße wie am Versuchsstück gemessen
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A.2 Caiculated load bearinq capacities

Profil :
Position :

fy =

E =
G =
A =

NRR =

Ly =
\

Lz-

LFT =

ßy =

ßz =

ßR =

XM =

l,=
lz =

lw =

!T =
buckl. curve y-y :
buckl. curve z-z :
buckl. curve FT :

<Xy =

az =
OCR =

Ncr.y =

Ncr,z =

A,y,rel =

Ä.z,rel ̂

(j)y =

(|>z =

Xy =

fo =

Nb,Rd,y =

Nb,Rd,z =

io =
ß =

Ncr.T =

Ncr.R =

A,R.rel =

(|>R =

XFT =

Nb,Rd,FT =

PLU15

39,6
21.000
8.100
4,81
190,5
123,2
123,2
123,2

1
1

0,5
5,83
73,0
27,3
989

0,0708
b
b
b

0,34
0,34
0,34
996,1
372,8
0,437
0,715
0,636
0,843
0,911
0,775
157,75
134,25
7,405
0,380
996

557,20
0,585
0,736
0,845
146,26

43,3
21.000
8.100
4,81
208,3
123,2
123,2
123,2

1
1

0,5
5,83
73,0
27,3
989

0,0708
b

- b
b

0,34 -
0,34
0,34
996,1
372,8
0,457
0,747
0,648
0,872
0,903
0,756
170,91
143,19
7,405
0,380
996

557,20
0,611
0,757
0,831
157,40

formula

f y X A

reduction factors buckl.
reduction factors buckl.
reduction factors buckl.

7C2Ely/(ßyLy)2

7u2Elz/(ß2Lz)2

(Afy/Ncr,)0-5

(Afy/Ncr.Z)°-5

O.Sn+ay l̂-O.^ + Xy.rel2]

0,5[H-az(Xz,rei-0,2) + W]

1 /[*r +W-W)]

l/^z + ̂ -A.z.rel2)]

5CyAfy/yM

XzAfy /YM

l(ly + lz)/A + yMF
1-(VM/io)2

1/io2[GlT + 7C2Elw/(ßFTLR)2]

1/(2ß) [Ncr,y + Ncr.T - ((Ncr.y + Ncrj)2 - 4 ß Ncr.y Ncr.r)0-5]

(Afy/Ncr,R)°.5

0,5[1+aR(̂ R|rel - 0,2) + XR.rel2]

1/[<l)R+((f)R2-^R.tBl2)]

XFTAfy/YM

unit
[kN/cm2]
[kN/cm2]
[kN/cm2]
[cm2]
[kN]
[cm]
[cm]
[cm]

H
H
H
[cm]
[cm"]
[cm*]
[cm6]
[cm4]
{a,b,c,d}
{a.b.c.d}

[kN]
[kN]

[kN]
kN]
cm]

[kN]
kN]

[kN]

Nb,Rd,mln = 134,25 143,19 bcFrAfy/YM |[kN]
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PLU 15 - Querschnitt Nr. 1

6( ,5

\

r
^ ' LS VI IN

A

eta

zeta

X^^"tZZ ' "f'̂ '̂ v//~ NN̂  j-
V I l l l l ̂ S ^~^ l l ̂  l l ̂

.

y

Z

O
M

Querschnittswerte:

A =
ly
Iz -
lyz
ys =
IS =

Wyt
Wy-
Wr+ =
Wz- •=
Sy
Sr
Alpha •
leta =
Iiota -
II
Iw «
Watat »
Wola- =
Wzotat
Wzata- >
y-M

•ta-M =
zota-M «
l-y
l-r
l-eta =
l-zota =

5,6904 [cm"2]
77,861 [cm»4]
28,463 [cm*4]

0 [cra*4]
2,6807 [cm]
5,0002 [cm]
15,571 [cm*3]

-15,571 [cm»3]
7,4227 [cm"3]
-10,881 [creA3J

9,795 [cm-3]
5,9198 [cmA3]

D [*]

77,881 [cm»4]
Z9.463 [cm»4]

0,075872 [cmA4]
1082,« [cm'6]
15,571 [cm*3]
-15,571 [cm»3J '
7.4227 [cm*3]
-10,991 [cmA3]
-5,6888 [cm]

-5,6888 [cm]
0 [cm]

3,699 [cm]
2,2754 [cm]
3,699 [cm]

2.2754 [cm]

Elemente: annuBlänge: 85 Uatarlaldlcke: 2 [mm]

Nr. Uingo/ Innen- Nr. LSnga/ Innen-
Wlnkel radlus Winkel radlus
[mm]/n [mm] (mmJTl [mm]

1 9 - 1 8 6 0 5
2 90 2 19 13,61
3 Z - 20 13.61
4 1 1 - 2 1 6 0 5
5 1,5 - 2 2 - 6 0 5
6 90 2 23 9
7 16.25 24 2
8 -00 2 25 4
9 19.5 - 26 7
10 10.5 - 27 -90 2
11 8 - 28 8
12 -90 2 29 10,5
13 7 -. 30 19,5
14 4 - 31 -90 2
15 2 - 32 16.25
16 9 - 33 90 2
17 -60 S 34 1.5

Nr. Länge/ Innon-
Wlnkal radlus
[mm]f[*] [mm]

35 11
36 2
37 90 2
36 9

Quenschnitislpchungen gemäß obiger Zelctaungl

Dateiname:

PLU15.qdo

Dalum: Safte: 1
28.03.2008 vonselten: 5

Firma:
ISIB Dr. Moll GmbH

An der Schleifmühle 6

0-64289 Darmstadt

VB-83/2007 10



PLU 15 -Querschnitt Nr. 2

6) S

3 T
S~\ • v^l |̂ NX1 .-.-,--. . . ^

A

eta

zeta

x^ l l l^x

^J 1 1 1 ' -— J ~1 <]' l-*

Z

i

A
y

0
M

Querschnittswerte:

A =
ly
h =
lyi
ys =
xs =
Wy+ *
Wy-
Wr+ =
Wz-
Sy
Si =
Alpha "
lau «
Izeta =
It =
Iw
Weta*
Weta- =
Wzeta* =
Wzeta- =
y-M «

•ta-M »
tola-M =
l-y
l-i
l-flta =
I-zeta

4,8104 cmA2]
70,836 cmA4]
22.987 cmA4]

0 cmA4]
Z.65BB cm]
5,0002 cm]
14,167 CTOA3]
-14,167 cmA3]
5,7596 cmA3]

-8.6454 cmA3]
8.6574 cmA3J
4,7288 cmA3]

o n
70,836 cmA4]
22,987 cmA4]

0,064139 cmA4]
780,72 cmA6]
14,167 cmA3] -

•14,167 cmA3J '
5,7596 cmA3]

-8,6454 cmA3]
-5,4891 cm]

-5,4891 cm]
0 cm]

3,8374 cm]
2,186 cm]

3,8374 [cm]
2,186 [cm]

Elemente: Elnnuaiäng« HO Ualarlaldlcke: 2 [mm]

Nr. Länge/ Innen- Nr. Lunge/ Innen- Nr. Länge/ Innen-
winkel radlus Winkel radlus Winkel radlus
[mm]/n [nun] [mm]/n [mm] |mm]/['] [mm]

1 9 - 1 8 6 0 5 3 5 1 1
2 90 2 19 13,61 - 36 2
3 2 - 2 0 13,61 - 3 7 9 0 2

4 11 - 21 60 5 38 9
5 1.5 - 22 -60 5
6 90 2 23 9
7 16,25 24 2
8 -90 2 25 4
9 19,5 • 26 7
10 10.5 • 27 -90 2
11 8 - 28 6
12 -90 2 29 10,5

13 7 - 30 19,5

14 4 - 31 -90 2
15 2 - 32 16.25
16 9 - 33 90 2
17 -60 5 34 1.5

Querschnitlstochungen gemäß obiger Zeichnung!

Dateiname: Firma:

PLU15.qdo ISIB Dr. Moll GmbH

oaum,: Seite. 2 An oer SchJeirmun.e 6

28.03.2008 vonseiten: 5 D-64289 Darmstadt

Prog r>mm:QUERDEOB6- l ng . -B ( l r < iD r .MOI I -A f>< )e rSch le l fmu l i l e6 -642e9D i rmc l3< i1 -Te l . 001 51 f 713051

VB-83/2007 11



PLU 15 -Querschnitt Nr. 3

6l ,5

n
S~\

, ^
Vt i>

A

eta

zeta

x^ l l ^x

V ., „ r-'~/ ^^ — ., •*

y

Vj 1 1 1—^ ^~4 r— <p Uiü
z

o
M

Querschnittswerte:

A =
ly
(Z I

ryz
ys
zs ^
Wy+ =
Wy. «
Wz+ =
Wz-
Sy
Sz
Alpha ~
Iota
Izeta
It
hv =
Weta* =
Wata- =
Wzeta*
Wzeta-
y-M

eta-M =
zata-M
l-y =
l-z
l-ota s
l-zeta »

5,4504 [cm"2]
74,743 [cm'4]
27,793 [cm»4]

0 [cm*4]
2,7943 [cm]
5,0002 [cm]
14,948 [cm*3]

-14,948 [cm*3J
7,2085 [cm»3l
-9,9463 [011*3]

9,363 [cm*3]
6.616 [cm'3]

o n
74,743 [on*4J
27,793 [cm*4]

0,072672 [cm»4J
1037,4 [cm-6]
14,948 [cm."3]

-14,948 [cm^S]
7,2085 [cm-M]
-9,»463 [cm*3]
-5,9582 [cm]

-5,9582 [cm]
0 [cm]

3,7031 [cm]
2,2582 [cm]
3,7031 [cm]
2,2582 [cm]

Elemente: EmnuBlänge: 200 Materlaldlcke: 2 [mm]

Nr. LSnge/ Innen-
winkel radlus
(mmm [mm]

1 9
2 90 2
3 2
4 1 1
5 1.5
B 90 2
7 16.25
B -90 2
9 19.5

10 10.5

11 6
12 -90 2
13 7
14 4
15 2
16 9
1 7 - 6 0 5

Nr. Länge/ Innen-
Winkel radlus
[mm]/n [mm]

18 60 5
19 13.61
20 13.61
21 60 S
2 2 - 6 0 5
23 9
24 2
25 4
26 7
2 7 - 9 0 2
28 B
29 10,5

30 19.5

31 -90 2
32 16,25
33 90 2
34 1,5

Nr. Länge/ Innen-
winkel radluE

[mm]/D [mm]

35 11
36 2
37 90 2
38 9

QuerschnltlslDchungen gemSD obiger ZeichnunBI

Dateiname:

PLU15.qdo

Datum:

28.03.2008
Seite: 3

von Seiten: 5

Firma:

ISIB Dr. Moll GmbH

An der Schleifmühle 6

D-64289 Darmstadt

VB-83/2007 12



/"*T

66,5

K_vT

Querschnittswerte:

A * 5,2704 [em"2J
ly = 67,774 [cm*4]
It = 29,01 [cm*4]
lyz «• 0 [cm*4J
ys = 2.7569 [cm]
zs * 5,0002 [cm]
Wy+ » 13,554 [cm*3]
Wy- * -13,554 [cmA3]
Wz+ •> 7,4517 [cm*3]
Wz- = -10,523 [cmM]
Sy - 8,7659 [cm»3]
Sz = 5,7157 [cm*3]
Alpha » 0 [•]
leU » 67,774 [cm-4]
Izela = 29,01 [cmA4]
II ' 0.070272 [cm*4]
Iw = 1037,6 [cm*6]
Weta* = 13,554 [cmA3]
Wota- = -13,554 [cm"3] '
Wzelat = 7,4517 [cmA3]
Wrota- = -10,523 [cm* 3]
y-M = 4,0553 [cm]

tta-M « -6.0553 [cm]
zata-M = o [cm]
l-y = 3.586 [cm]
l-i > 2,3461 [cm]
Kta E 3,586 [cm]
l-ieta = 2,3461 [cm]

PLU 15 -Querschnitt Nr. 4

-

\^s

eta

zeta

s- l i i ̂ \ ^v

i i i i^x" "• — i

O
M

Elemente: Einnußlänge: 105

Nr. Länge' Innen- Nr. LShgo/ Innen-
winkel radlus Winkel radlus
[mm]/n [mm] [mm]/n [mm]

1 9 - 1 8 6 0 5
2 90 2 10 13.61
3 2 - 2 0 13.61
4 11 21 60 5
5 1.5 - 2 2 - 6 0 5
6 90 2 23 9
7 16.25 - 24 2
8 -90 2 25 4
9 19.5 - 26 7
10 10,5 - 27 -90 2
11 8 - 28 8
1 2 - 9 0 2 29 10.5

13 7 - 30 19.5

14 4 - 31 -90 2
IS 2 - 32 16,25
16 9 - 33 90 2
1 7 - 6 0 5 34 1,5

QueischnlUslochunBen gemäß obiger Zelchnungl

Dateiname:

PLU15.qdo

Datum: Seile: 4

28.03.2008 von Seilen: 5

-

\__ i _HT"*N

äy

z

Materlaldlefce: 2 (mm]

Nr. lange/ Innen-
winkel radlus
[nvn]/n [mm]

35 11
36 2
37 90 2
38 9 -

Firma:

ISIB Dr. Moll GmbH

An der Schleifmühle 6

D-64289 Darmstadt

VB-83/2007 13



PLU15

Zusammenstellung der Querschnittswerte

Elnfluttl. l-J
A [cm»2]
ly [cm*4J
1z [cm*4J
lyi [cm»41
ys [cm]

zs [cm]

Wyt [cm*3]
Wy- [cm*3]
Wz+ [cm»3]
Wz- [cm»3]
Sy [emj

Sz [cm]

Alpha H
lata [cmM]
Izata [cmM]
It [cm»4]
1« [cm"6J
Weta+ [cm»3]
Weta- [cm»3]
Wzola* fcm*3]
Wzeta- [cm»3]
y-M [cm]

z-M [cm]

eta-M [cm]
zela-M [cm]
l-y [cm]

l-z [cm]

l-eta [cm]
l-iata [cm]

Querschnitt Nr.

1

85
5.6804
77.861
29,463

0
2.6807
5,0002
15.571
-15,571
7,4227

-10,991
9,795

5,9199
0

77,861
29,463

0,075872
1082.6
16,571

-15.571
7,4227
-10,991
-6,6888

0
-5.6688

0
3,699

2,2754
3,699

2,2754

2

110
4,8104
70,636
22.987

0
2,6589
5,0002
14,167

-14,167
5,7696

•8,6454
8,5574
4,7288

0
70,836
22,987

0,054139
780.72
14,167

-14,167
5,7596

-8,6454
-5,4891

0
-5,4891

0
3,8374
2,186

3.83Z4
2.186

3

200
5,4504
74.743
27,793

0
2,7943
5,0002
14,948

-14.948
7,2085

-9,9463
9.353
5,616

0
74.743
27,793

0,072672
1037,4
14,946

-14,948
7,2085

-9,9463
-5,9582

0
-5,9582

0
3.7031
2,2582
3,7031
2.2582

4

105
5,2704
67,774
29,01

0
2,7669
5,0002
13,554

-13.554
7,4517
-10,623
8,7659
5,7157

0
67,774
29,01

0,070272
1037,6
13.554

-13,554
7,4517

-10,523
-6,0553

0
•«,0553

0
3,586

2,3481
3,586

2.3461

Mittelwert

500
5,3126
72,95

27,275
0

2,7374
5,0002
14,589

-14.589
6,9772

-9,9587
9,1338
5.4934

0
72,95

27,276
0,070835

988,65
14,569

-14.589
6,9772

-9,9587
-5,8296

0
-5,8296

0
3,7074
2^637
3.7074
2,2637

PLU15.qdo

28.03.2008
Seite: 5

von Saiten: S

Firma:

ISIB Dr. Moll GmbH

An der Schleifmühle 6

D-64289 Darmstadt

P r o B u m m i Q U E R O E O a a - Ino.-BOco O r . u a u - A n d e f Schlelfmllhl«6. 64281 OarmtUilt. T«l. 08151 / 713051
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A.3 Record of takinq out the specimen (bv IKEA)

Proberinahme durch:
Ort:
Datum:
Hersteller:

Proben Nr.:
1
2
3
4
5
6

M. Lucas, IKEA
DC Oosterhout
24.10.2007
STOW

Kennung
Nl
Rl
NH
R II
N III
Rill

Zustand Anzahl Reparaturen
Neu 0

Repariert 1
Neu 0

Repariert 1
Neu 0

Repariert 1

Länge
1.150mm
1.150mm
1.150mm
1.150mm
1.150mm
1.150mm

Datei:2007RACK12 Proben.xls Stand: 31.10.2007

VB-83/2007 15



Prüflaboratorium
der Institut für Schweißtechnik und

Ingenieurbüro Dr. Moll GmbH
An der Schleifmühle 6, 64289 Darmstadt, Tel.(06151)74097 und 713051, Fax (06151) 74141

Number of the
PLISIB-report: PLISIB - VB - 83/2007

(corresponds to section A.4 of the total report)

Tensile tests and determination of the yield stresses

Client: Company
IKEA Distribution Services GmbH
Ellinghauser Straße 213
44359 Dortmund

Arrival: December 2007

The report comprises: 8 pages (page 16 to 23 )

The results of this report exclusively refer to the specimen tested according to this test report.

Headof PLISIB:

Dipl.-Ing. ^/Stangenberjl

Page 16

This report is permitted to spread further only entireiy and unchanged.

Extracts- or Changes require a written permission of the festing laboratory of the ISIB Dr. Moll GmbH
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Report:

VB - 83/2007

No

1

83B1/IN

83B4/RII

83B5IIIN

member, test

2

Stütze PLU15

Stütze PLU1 5

Stütze PLU1 5

Basic material:

specimen

taken

from

3

s. sketch

s. sketch

s. sketch

typeof

specimen

4

B

B

B

a od. 0

mm

5
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2,00 .

2,01
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mm

6

12,48

12,49

12,48

So

mm2

7

25,33

24,98

.25,08

Universalprüfmaschine UPM 120, Schenck - Trebel check : 08.05.2007
1 Annex B, C or D acc. to EN 10002, part 1
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Institut für Schweißtechnik und
Ingenieurbüro Dr. Moll GmbH

An der Schleifmühle 6, D-64289 Darmstadt
Tel. 06151 / 74097 Fax 06151 / 74140

Auftrags-Nr.: B07088
Auftraggeber: Stow
Korn.-Nr. :
Werkstoff :
Datum/Prüfer.- 21.12 .2007

ZUGVERSUCH

Los-Nr.
Artikel
Chargen-Nr.
Abnahme

Proben- dO/aO bO
Nr. mm mm

Soll-
werte

LO SO d1/a1 b1
'mm nm: mm nm

L1 FeH
mm kN

83B1/IN 2,03 12,48 50,0 25,33 65,1 J#(f

ReH F0.2 RpO.2 F1.0 Rpl.O Fm Rm
ti/im1 kN N/mn2 kN N/irm* kN N/mm'

10,0 396 10,3 407 12,2 480 30,2

K r a f t : 12,162 k N

Ex l

GRAFISCHE ftNftLYSE

Fx2

Ex2

Kenngrossen

«Feh 19,922 kN

«Fxl
«Exl

18,622 kN
8.106 ihm

#Fx2 16.318 kH
«Ex2 9, 506 rim

Fm k N

1,808 mm

VB-83/2007 18



Institut für Schweißtechnik und
Ingenieurbüro Dr. Moll GraJbH

An der Schleifmühle 6, D-64289 Darmstadt
Tel. 06151 / 74097 Fax 06151 / 74140

Auftrags-Nr.: B07088
Auftraggeber: Stow
Korn.-Nr. :
Werkstoff :
Datum/Prüfer: 21.12.2007

Los-Nr.
Artikel
Chargen-Nr.
Abnahme

Proben-
Nr.

dO/aO
nvn

bO
mn

LO

im
SO
ran2

d1/a1
mm

51

nm

L1
mm

FeH
klJ

ReH

N/rnn'

F0.2

kN

RpO.2 F1.0

N/mm3 kN

Rpl.O

N/rrai'

Fm

kN

Rm

Soll-
werte

83B1/IN 2,03 12,48 50,0 25,33 65,1 10,0 396 10,3 407 12,2 480 30,2

GRAFISCHE ANflLYSE
K r a f l : 12,162 k N

Ifin

Kenngrossen

Feh k N

«Fxl
s Ex l

«Fm 12,162

»A

k N
mm

: 21 ,749 nun

VB-83/2007 19



Institut für Schweißtechnik imd
Ingenieurbüro Dr. Moll GmbH

An der Schleifmühle 6, D-64289 Darmstadt
Tel. 06151 / 74097 Fax 06151 / 74140

Auftrags-Nr.: B07088
Auftraggeber: Stow
Korn.-Nr. :
Werkstoff :
Datum/Prüfer: 21.12.2007

ZUGVERSUCH

Los-Nr.
Artikel
Chargen-Nr.
Abnahme

: l

Proben-
Nr.

dO/aO
mm

bO

mm

.LO

mm
SO

mm1

d1/a1
nun

b1

mm

L1

mm

FeH

kN

ReH
U/mm2

F0.2 RpO-2 F1.0 Rpl.O
kN N/mm2 kN N/nm3

Fm

kN

Rm

N/mm'

Soll-
werte

83B4/RII 2,00 12,49 50,0 24,98 64,5 9,9 396 10,1 404 11,9 478 29,0

Kraf t : 11,931 IcN
GRAFISCHE flNALVSE

'Fx2

/Ex2

Kenngrössen

»Feh 3.8S8 k N

»Fxl
»Ex l

8,838 kN
9,186 mm

»Fx2 18,890 kN
*Ex2 6,568 hvn

1,025 um

VB-83/2007 20



Institut für Schweißtechnik und
Ingenieurbüro Dr. Moll GmbH

An der Schleifrnühle 6, D-64289 Darmstadt
Tel. 06151 / 74097 Fax 06151 / 74140

Auftrags-Nr.: B07088
Auftraggeber: Stow
Korn.-Nr. :
Werkstoff :
Datum/Prüfer: 21.12.2007

ZUGVERSUCH

Los-Nr.
Artikel
Chargen-Nr.
Abnahme

Proben- dO/aO bO LO SO d1/a1 b1 L1

Nr. mm mm nun um2 mm mm mm

Soll-

werte

FeH ReH F0.2

kN N/mm8 kN

RpO.2

N/nrn*

F1.0

kN

Rpl.O

N/mmJ

Fm

kN

83B4/RII 2,00 12,49 50,0 24,98 64,5

Rm

9,9 396 10,1 404 11,9 478 29,0

K r a f t : 11,931 kN
GRAFISCHE ftNALYSE

iFm

Kenn9rossen

Feh

*Fxl
»Ex l

k N

k N
mm

«Fm 11,931 kN

: 26,185 mtn

VB-83/2007 21



Institut für Schweißtechnik und
Ingenieurbüro Dr. Moll GmbH

An der Schleifmühle 6, D-64289 Darmstadt
Tel, 06151 / 74097 Fax 06151 / 74140

Auftrags -Nr.
Auftraggeber
Korn. -Nr.
Werkstoff
Datum/Prüfer

B07088
Stow

21 . 12 . 2007

LOS-Nr.
Artikel
Chargen-Nr.
Abnahme

ZUGVERSUCH

Proben- dO/aO bO

Nr. mm mm

LO
nvn

so d1/a1
mm

bl
mm

U
um

Feh
kN

ReH F0.2 RpO.E F1.0 Rpl.O
kN N/mm1 kN M/mm2

Fm

kN

Rm

N/rrni'

Soll-
werte

83B5IIIN 2,01 12,48 50,0 25,08 64,9 10,9 433 10,9 433 12,4 496 29,9

Kraft: 12,446 kN

iFsh
JFxi

.'Ext

GRAFISCHE ftNftLYSE

|Fx2

|Ex2

Kenngrossen

»Feh 18,872 kN

»Fxl 18,872 kN
»Exl 9,166 mm

16,862 kN
e,S88 mm

l; NFm

1,851 im

VB-83/2007 22



Institut für Schweißtechnik und
Ingenieurbüro Dr. Moll GmbH

An der Schleifmühle 6, D-64289 Darmstadt
Tel. 06151 / 74097 Fax 06151 / 74140

Auftrags-Nr.: B07088
Auftraggeber: Stow
Korn.-Nr. :
Werkstoff :
Datum/Prüfer: 21.12.2007

Los-Nr.
Artikel
Chargen-Nr.
Abnahme

Proben- dO/aO bO

Nr. nun mm

LO SO dl/a! b1 L1
irm

FeH

kfJ

ReH

N/nrn*

F0.2 RpO.2 F1.0 Rpl.O

kN N/irni' • kN N/mn'

Fm

kN

Rm

K/am1

Soll-
werte

83B5IIIN 2,01 12,48 50,0 25,08 64,9 10,9 433 10,9 433 12,4 496 29,9

GRAFISCHE ANflLYSE
Kraf t : 12,446 kN

'Fm

Kenngrossen

Feh

tFxl
«Ex i

k N

k N
Wffl

*Fm 12,446 t N

lieg: 2 1 , 1 7 6 « «

VB-83/2007 23



Ä.5 Photos

Photo 1 and 2 Upright pieces betöre testing
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Photo 3 Test arrangment

Photo 4 Upright pieces after testing
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Photo 5 Upright pieces after testing
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