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1. Introduction

In December 2007 the Institut fiir Schweiitechnik und Ingenieurbiiro 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 1s 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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2. Versuchsaufbau und -durchfiihrung

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 L; between the ball bearings was in
all tests 1232 mm. The Length Ly, the upright
pieces between the cap plates was in all tests

ca. 1150 mm.

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

the upright.

Ll Lupr

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 Fax could be reached:

Test No Finax Condition
[kN]

NI 139,20 undamaged
"""""""""" RT | 14320 | - repaired

NI 147,20 undamaged
CUUU"Rm 142,65 | repaired

NI 154,90 undamaged
"""""""" ROl | 15780 | 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
as 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 (Rpo2) and material thickness t result from
the tensile tests on the material strips: ‘

Versuch Nr. Rpo,2 : t
[N/mm’] [mm]
NI : ' 396 2,03
RII 396 ) 2,00
NI 433 2,01

The uprights with the marking I und II have the same yield stress, while the yield
stress of the upright with the marking Il is ca. 9% greater. This fact is reflected also
in the results of the compression tests. The failure loads of the specimen N III und R
IIT are on average also ca. 9% greater than the failure loads of the other specimen.

- 11 - . P . .
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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 Np rd min:

Specimen NIto RII . NpRramin = 134,2kN -
Specimen NIII and RII: Nbrdmin = 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 toc FEM 10.2.02 for the specimen were
exceeded in all tests.
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A.2 Calculated load bearing capacities

Profil : PLU 15
Position : formula unit
fy=| 39,6 433 [kN/fcm?]
={ 21.000 21.000 [kNfem?]
= 8.100 8.100 [kNfem?]
= 481 4,81 [cm?)
Nre=| 190,56 2083 [fyxA [kN]
Ly=| 1232 1232 - fcm)
= 1232 123,2 “iem]
Ler | 1232 123,2 fcm]
By= 1 1 reduction factors buckl. [l
Bz= 1 1 reduction factors buckl. [l
Ber=l 05 0,5  |reduction factors bucki. H
yw= 583 583 fcm]
=} 730 73,0 fcmd]
L= 273 27,3 fcmd]
lw=f 989 989 {cms]
lr=| 0,0708 0,0708 fcmd)
buckl. curve y-y : b b {a,b,c.d}
buckl. curve z-z : b b {a,b,c.d}
buckl. curve FT : b b
oy=| 0,34 0,34 -
oz={ 0,34 0,34
arr=| 0,34 0,34
Nery =] 996,1 996,1 |n2Ely/ (By Ly)? [kN]
Nerz =} 372,8 3728 |R2El/ (Bz Lz)2 [kN]
7\.y,rel = 0437 0,457 (A fy / N(:r,y)()'5
A=l 0,715 0,747  |(Afy/ Necg)0S
~ ¢y=| 0,636 0,648  0,5[1+0uy(Aysel - 0,2) + Ayrei?]
¢:=| 0,843 0,872  0,5[1+0z(Azeel - 0,2) + Azrei?]
w3 0,911 0,903 {1/ [dy + (dy? - Ayrei?)]
==} 0,775 0,756 |1 /[¢pz + (b2 - Azrei?)]
Noray=| 157,75 | 17091 [iyAfy/ym ' g
Nograz=| 134,25 | 14319 [y Afy/ym [kN]
io=| 7,405 7405  Ji(ly+ 1) 1A+ ympPs [cm]
= 0380 0,380 |1-(ym/i0)? ,
Ner= 996 996  [1/ie? [G Ir + m2 E lw (Prr Le) [kN]
Nerrr={ 557,20 | 557,20 |1/(2B) [Necy + Nect - (Nery +Norr)2- 4 B Necy Nerr)®5]  [[KN]
Artret=| 0,585 0,611  [(Afy/ Nergr)05
drr=| 0,736 0,757 0,51 +art(Arrre - 0,2) + Arrre?]
xrr=| 0,845 0,831  |1/[brr + (der2 - Arrre?)]
Norarr=| 146,26 | 157,40 |yrr Afy/ym. ‘ [kN]
| Nogamin=| 13425 | 14319 hyrr Afy/ym [IkN]
Institut fir SchweiBtechnik u. 2% Dafm:‘d*‘ Pos. Seite
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PLU 15 - Querschnitt Nr. 1

_

eta
66,5
L zeta o
y
?I ) .
- z
O
M
| 100 |
{ |
Querschnittswerte: Elemente: ElnfluBlange: 85 Matarlatdicke: 2 {mm]
A = 65,6904 [cm"2} Nr, Liinga/ Innen- Nr. Linga/ Innen- Nr. LSngal Innon-
ly = 71,861 [cmt4) Winkel | radius Winksl | radius Winket | radius
iz = 28,463 [cm*4] fmml[] fmm) {mmiT] [mm} [mm}T] fmm]
yz = 0 [cm*4] 1 ) - 18 60 5 a5 11 -
s = 2,6807 [cm] 2 90 2 18] 1361 . 36 2
s = §,0002 [cm] 3 2 - 20 | 1361 - a7 s0
Wy+ = 15,571 [em*3] 4 " - 21 60 5 8 9
wy- a ~15,571 [em*3} 5 1,5 - 2 60 5
Wzt a 7,4227 [cm*~3} 6 80 2 23 9 -
Wz- = 410,081 [cm*3) 7 16,25 - 24 2 -
sy = 9,795 [cm"3] s 20 2 2 N )
Sz = 59199 [cmA3] 8 19.5 . 26 7 .
Alpha = ° [l 0] 105 - 21 80 2
fota = 77,881 [cm~d] 1" 8 . 28 8 R
(zota = 29,463 {em*4] 12 -0 2 29 10,5 -
It = 0,075872 [omAd] ‘3 7 - a0 195 R
b = 1082,6 fom*6] 14 a - 3 -0 2
Wetat = 15,571 [cm*3] 15 2 - 32 | 1825 -
Wela- = -15,571 fcm*3] 16 9 - 3 80 2
Wzetat = 7,4227 [cm*3) s 80 5 " 15 .
Wzata- = -10,881 [em*3} -
y-M = <5,6888 [cm] Querschnitislochungen gemaQ obiger Zeichnung!
M = 0 {em) N " P
ota-M = 5,6888 [cm] Daleiname: Firma: .
oM = o fem) PLUA15.qdo ISIB Dr. M6l GmbH
Wy = 3,699 fcm) .
[23 - 2,2754 fcm] Datom: An der Schileifmiihle 6
e 3600 fom ) seter ! D-64289 Darmstadt
izeta = 2,2754 [cm] 28.03.2008 von Selen: S arms

Programm: QUERDEO 80 - Ing.-BOro De. MBIl - Andar SchislimOhia € - 64209 Darmstadt- Tel. 061517713051
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PLU 15 - Querschnitt Nr. 2

eta
66,5
- zeta 1]
|| A
y
m—/' | IW
- F4
(o]
M

i |

I 1
Querschnitiswerte: Elemente: Enfiublange: 110 Materiatdicke: 2 {mm]
A = 4,8104 [em”2] Nr. | Uénge/ tnnen. Nr. Linge/ innen- Nr. | Lingef Innen-
Iy = 70,836 [cm*4] Winkal radius Winkel radlus Winkel radius
s = 22,887 [cmAg] [mm}f) {mm) [mm}T’] [mm} [mm)T'] fmm]
yz = 0 fom*4] 1 [) - 8 60 5 35 11 N
¥s = 26588 [cm] 2 ) 2 9] 138 - 36 2 -
zs = 5,0002 [cm] 3 2 - 20 13,61 .o a7 9% 2
wy+ = 14987 [om*3) 4 1 - 21 60 5 38 9 -
wy- = 14,167 [cm*3) 5 15 ; 2 &0 5
Wz+ = 57536 [cm*3] & 50 2 2 ° _
Wz, = -8,6454 [cm*3) 7 1625 . 2 2 .
Sy = 8,6574 [cm*3) 8 80 2 25 4 .
Sz = 4,7288 [cm*3) 8 19,5 . 26 7 .
Alpha = o rl 0] 108 . zn| w0 2
tota = 70,836 [cm*4) 1 8 N 28 8 .
zeta = 22,987 [cm*4] 12 80 2 29 10,5 -
it = 0,064138 [cm”4] 13 7 .. 30 19,5 B
w = 780,72 [cm"6] 1% 4 - N -90 2
Wata+ = 14,167 [cm”3] . 15 2 . 32 1625
Woeta- = 14,167 [cm*3] 16 8 B a3 s 2
Wzeta+ = 5,7506 [cm*3} 17 &0 5 a4 15 .
Wzeta- = -8,6454 [cn*3]
yM = 5,489 [cm) [+ ! gemah obiger Zaicty
=M = ¢ fcm) - "
ota-M - 54891 [cm) Daleiname: Fima: .
otaM = 0 [cm] PLU15.qdo ISIB Dr. Molt GmbH
Iy = 2,8374 [em) 5 "
iz = 2,486 [cm] Datam: An der Schleifmiihle 6
bota = 3874 fom) ' e 2 D-64289 Darmstadt
i-zeta = 2,186 [cm) 28.03'2008 von Seiten: 5 armstal

Progsamm: OUERDED 88 - Ing,-BJro Ds, MOl - Ander Schielfmihte 6 - 64288 Darmsiadt - Tel. 06151713051
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PLU 15 - Querschnitt Nr. 3

eta
66,5
zeta I )
[y
L] | 4
y
? | T I§
- .
(0]
M
| . |
| i
Querschnittswerte: Elemente: Einflubiange: 200 Materlaldicke: [mm]
A = 54504 [cm*2) Nr. | Lange/ innen- Nr. | Linge/ Innen- Nr. | Li¥nge/ fnnen-
ly = 74,743 fcm*4] Winke! radius Winkel radius Winkal radius
iz = 27,793 fcm*4} [mm}T] [mm] [mm)7) fmm] fmm}ir) {mm]
bz = 0 fcm*4) 1 9 - 18 60 5 35 Y] -
ys = 2,7843  [cm} 2 80 2 19 | 1361 : 38|, 2 .
s = 50002 fcm] 3 2 - 20| 1361 - ar 80 2
Wy+ = 14,948 [em*3] 4 1 - 2 60 5 38 8 -
Wwy- = ~14,948  [cm*3] 5 15 - 2| 0 5
Wz = 7,2086 [cm*3} 8 90 2 23 8 -
Wz- = -8,9463 [cm*3] 7 16,25 - 24 2 .
Sy = 9,363 [cm~3] 8 60 F 2% 4
Sz = 6,616 [cm*3] [ 19,5 - 26 7 -
Alpha = o] 10 10,5 - g 90 2
Tota - 74,743 [cm*4] 11 [] - 28 [} -
Izeta = 27,793 [em*4] 12 50 2 29 105
M - 0,072672 [cm~4] 13 7 - 30 195 -
w N 1037,4 [cm*6] 14 4 - 3t -0 2
Woela# = 14,948 [cm*)] 15 2 . 32 16,25 .
Wata- = -14,948 [cm*3] 16 9 - a3 80 2
Wzetar = 7,2085 [em*J] 17 -60 5 34 15 -
Wzeta- = 9,9463 [cmA3)
y-M = -5,9562 [cm]) Querschnilislochungen gemas obiger Zeichnungt
M = 0 fem] — -
etaM - -5,9582 [cm) Dateiname: Firma:
zotaM = o fem] PLU15.qdo ISIB Dr. Moll GmbH
A e An der Schielfmihle 6
Iz = 2,2682 [em) " n der Schielfmihle
bota = s703 fem] e seler 2 D-64289 Darmstadt
l-zeta = 2,2582 fom)] 28.03.2008 von Seiten: 5 armsta

Programm: QUERDEQ 9B+ lng.-Blira Dr. M&li- Ander SchielimOhla 6- 64289 Darmstadt- Tel. 06159 /713051

VB-83/2007
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PLU 15 - Querschnitt Nr. 4

66,5
O
M

| |

I |
Querschnittswerte: Elemente: ElnfluBlange: 105 Materlaldicke: 2 {mm]
A = 5,2704 [cm*2} Nr. Liinge/ {nnen- Nr. Léngo! Inpen- Nr. Lingel innen-
Iy = 67,774 [cm*4) Winkel radlus Winkal radius Winkel radius
e = 29,01 [em~4) Emmi] | o] {mmlC] | fmm) Imm)T] | fm)
= = 0 [emt4) 1 9 - B 60 5 B -
s = 2,756 fem) 2 50 2 19 [ 136 - 36 2 -
s = 50002 {cw) 3 2 - 20 [ 13t . a7 %0 2
Wy+ = 13,554 {cm*3} 4 1 - 21 60 s o 9 B
Wy- = ~13,554  fom"3] 5 15 - 22 60 5
wz+ = 7,4517 [cm*3] s 50 2 7 a _
Wz = ~10,823 fem"3] 71 w125 - 2 2 -
Sy = 8,7658 [cm*3) 8 80 2 25 4 .
Sz = 57157 [em”3) 9| 185 - 26 7 -
Alpha = ¢ Il 0] 108 - 27 40 2
leta = 67,774 - {em*4} 1 8 . 2 8 °
lzata = 29,01 [em*4} 2| 80 2 20 [ 108 -
It = 0,070272 [cm*4] 13 7 . 20 195 ;
Iw = 1037,6 [em*6] 14 4 . 31 .80 2
Weta+ = 13,554 [em*3) 15 Fl - 2| 1825 .
Wota« = ~13,554 [cm*3] 16 ° . a3 % 2
Wzeta+ = 74517 [cm*3] 17 50 5 34 15 B
Weots- = -10,523 [cmA3}
y-M = -6,0553 [cm] Quarschallislochungen gemaf obiger Zalchnung!
M £ 0 fem) -
atadt - £,0553 {cm] Dalsiname: Firma:
wtaM = o (em} PLU15.qdo ISIB Dr. M6ll GmbH
Iy = 3,588 [cm}
Iz = 23464 [om] Datum: — An der Schieifmiihle 6
Iota = 3,586 [em] Seite: 4
\zota - 2,3481 [or] ~ 28.03.2008 vonSéiten: 5 D-64289 Darmstadt

Programm: QUERDEO 98- Ing.-Baro Or. MOl - Ander SchieifmUhie 6 -64289 Darmstad! - Tel. 06151/ 713051

VB-83/2007
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PLU 15

Zusammenstellung der Querschnittswerte

Querschnitt Nr,
t
1 2 3 4
Elnflugl. [£] 85 110 200 108 500
A {em*2) 6.6904 4,8104 5,4504 5,2704 53126
ly [em*a} 77,661 70,835 74,743 61,774 72,95
1z [cm~a} 29,463 22,987 21,793 29,01 27,2715
yz [cmAr4) [ [ [ 0 a
ys fcm) 2,6807 2,6589 2,7943 2,7568 2,7374
zs fcmj 5,0002 5,0002 5,0002 5,0002 5,0002
Wy+ [em*3} 15,571 14,187 14,948 13,554 14,588
Wy- [em*3) -15,571 14,167 14,948 13,554 -14,589
Wzt [em*3] 74221 5,7596 17,2085 74517 6,0772
wz. [em*3] -10,991 -8,6454 -8,8463 ~10,623 -9,0587
Sy {em} 9,795 B,5574 9,363 8,765 98,1338
sz fem} 59189 4,7288 5616 57157 54534
Apha r [ 0 0 4 0
- leta [cm*4] 77,881 70,836 74,743 67,774 72,95
izeta [em*4) 29,463 22,987 27,783 29,01 21,278
it [em*4] 0,675872 0,064139 0,072672 0,070272 0,070835
w {cm*6] 1082,6 780,72 1037,4 1037,6 908,65
- Weta+ fom*3] 15,571 14,167 14,948 13,554 14,589
i Weta- {emi*3) 15,571 414,167 14,848 13,554 -14,588
E Wrata+ fem*3) 74227 5,7596 7,2088 7,457 6,9772
H Wzota- [em*3] 10,991 -8,6454 9,943 -10,523 -9,9587
y-M [cm) 5,6888 -5,4891 5,9582 -6,0553 -5,8296
M [cm] [ [ 0 [ L]
- ota-M fe) 5,6888 -5,4891 53582 -6,0553 -5,8296
zota-M fom) (] ° [ 0 [
Iy fem} 3,699 3,8374 3,7031 3,506 3,7074
-z [em} 2,2784 2,186 2,2582 2,3481 2,2637
- l-eta fom) 3,609 3,8374 3,7031 3,586 3,7074
i-zeta fem] 2,2154 2,186 2,2582 2,3451 22637
v
Datelname: Flma:
PLU15.qdo ISIB Dr. M&ll GmbH
- Datum: o & An der Schleifmiihle 6
28.03.2008 von Seiten: 5 D-64289 Darmstadt
Progtamm: QUERDEO 98- [ng.-B0ro Dr. MaIt- Ander Schiellmiihie 6- 64289 Darmsiadt- Te). 0831517713051

VB-83/2007
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A.3 Record of taking out the specimen (by IKEA)

Proberinahme durch: M. Lucas, IKEA
Ort: . DC Oosterhout
Datum: 24.10.2007
Hersteller: sTOW

Proben Nr.: Kennung
’ N1
R
NIt
RH
N
Rl

DLW

‘Datei: 2007RACK12_Proben.xls

Zustand
Neu
Repariert
Neu
Repariert
Neu
Repariert

Anzahl Reparaturen Linge

= = R e |

1.150 mm
1.150 mm
1.150 mm
1.150 mm
1.150 mm
1.150 mm

Stand: 31.10.2007

VB-83/2007
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Priflaboratorium
der Institut fiir Schweiltechnik und
Ingenieurbiiro Dr. M6ll GmbH

An der Schleifmiihle 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 Strafie 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.

Darmstadt, 28™ March 2008

Head of PLISIB:

Page 16

This report is permitted to spread further only entirely and unchanged.
Extracts- or Changes require a written permission of the testing laboratory of the ISIB Dr. M&ll GmbH
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Sewrar”

Institut £ir Schweiftechnik und
Ingenieurbliro Dr. M6ll GmbH
An der Schleifmithle 6, D-64289 Darmstadt

Tel. 06151 / 74097

Auftrags-Nr.: B07088
Auftraggeber: Stow

Kom. -Nr.
Werkstoff :
Datum/Prifer: 21.12.2007
ZUGVERSUCH
Proben- d0sa0 b0 Lo S0 di/al
Nr. ] iyl ‘m mm? mm
Soli-
werte
8381/IN 2,03 12,48 50,0 25,33

Kraft: 12,162 kN

b1
mm

Los-Nr. : 1
Artikel
Chargen-Nr.
Abnahme

Lt FeH ReH F0.2

Fax 06151 / 74140

Rp0.2 F1.0 Rp1.0 Fm Rm A

mm kN N/mm? kN N/mom? kN N/am? kN N/mm? %

651 € 100 36 10,3 407 12,2 480 30,2

GRAFISCHE ANALYSE

Kennarézsen

#Feh

#Fx1
#Ex|

#Fx2
$EX2

Frit

VB-83/2007

18,828 kN

19,622 kN

1O 1o
1§ kN
a

g
B,
18,3
8,508 nnm

’

kN

fifit

Ulg: 1,808 mm

%
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Institut f£ir Schweiltechnik und
Ingenieurbiiro Dr. MOll GmbH
An der Schleifmiihle 6, D-64289 Darmstadt
Fax 06151 / 74140

Tel. 06151 / 74097
Auftrags-Nr.: B07088 Los-Nr. 0 1
Auftraggeber: Stow Artikel :
Kom. -Nr. T . Chargen-Nr.
Werkstoff : Abnahme
Datum/Prilifer: 21.12.2007
ZUGVERSUCH
Proben- d0/a0 b0 Lo S0 dizal bl L1 FeH Rek F0.2 Rp0.2 F1.0 Rpl.0 Fm Rm A zZ ¢
Nr. o mm mn mn? mm m mm kN N/mm? kN N/mm? kN N/mm? kN N/mm? % %
Soll-
werte
83B1/IN 2,03 12,48 50,0 25,33 65,1 Jpeﬁ A% 10,0 396 10,3 407 12,2 480 30,2
GRAFISCHE ANALYSE
Kraft: 12,162 kN
//_/"' / ‘—'ﬁ\\ kenngrissen
- g | Fm ,
S | Feh kN
|
/i ! #Fx| KN
/ ! #Exl i
: i
i sfm 12,182 kN
{
i
r.' #A fitn
{
{
f
{
{
!
/
i
i
‘
H
!
{
1
§
}
!
!
!
H
]
’
(
H
i
)
I
{
f
f
|
/ Uea: 21,749 wim

VB-83/2007



Auftrags-Nr.:
Auftraggeber:
Kom. -Nr. :
Werkstoff :
Datum/Prifer:
ZUGVERSUCH
Proben- d0/a0 b0
Nr. mm nm
Sott-

werte

83B4/RIT 2,00 12,49

Institut fur Schweifitechnik und

Ingenieurbiiro Dr. MO6ll GmbH

An der Schleifmiihle 6, D-64289 Darmstadt

Tel. 06151 / 74097

Fax 06151 / 74140

B07088 Los-Nr. ;1
Stow Artikel
Chargen-Nr.
Abnahme
21.12.2007
L0 S0 di/al bl L1 Fel Ret F0.2 Rp0.2 F1.0 Rpt.0 Fm Rm A
mm mm? ] mm mn kN M/mm? kN N/mm? kN N/mm? [ N/mm? %
50,0 24,98 64,5 )4; }ﬁ 9,9 39 10,1 404 11,9 478 29,0
GRAF ISCHE ANALYSE

Kraft: 1{,331 kN
o H ¢ Kenngréssen

#Feh 3,898 kN

aFx] 3,598 kN

SExI 8,186 mn

#Fx2 14,0908 kN

2ExZ @,569 nm

Fia kN

A 1

Ulg: 1,925 sim
VB-83/2007

%
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Institut £ir Schweiftechnik und
Ingenieurbiire Dr. MO6ll GmbH
An der Schleifmiihle 6, D-64289 Darmstadt

Tel. 06151 / 74097

Auftrags-Nr.: B07088
Auftraggeber: Stow

Kom. -Nr.
Werkstoff : :
Datum/Prufer: 21.12.2007
ZUGVERSUCH

Proben- d0/a0 b0 LO s0  difal bl L1
Nr. mn mn mm mn? wm mm mm
Soll-

werte

8384/R11 © 2,00 12,49 50,0 24,98 64,5

Kraft: 11,931 kM

FeH
kN

4 M o9 3 10,

GRAF ISCHE ANALYSE

Fax 06151 / 74140

Los-Nr. 1

Artikel

Chargen-Nr.

Abnahme

ReH F0.2 Rp0.2 F1.0 Rpl.0 fm Rm A 2z
N/mm? kN N/mm? % %

N/mm?

kN M/mm? kN

4046 11,9 478 29,0

Kenngrassen

T II
Fm
Feh kN

kN

#Fx|
=Exl i
#Fm 11,931 kN
#A it

Yeg: 24,165 mm

!
|
¥
{
1
;
|
i
‘
{
.l
]
j
{
:’
}
|
ll
;
|
j
i
]
i
{
{
{
i
|
:
|
!
.'
;
f
{
{
a
i

VB-83/2007
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Institut fir SchweiBtechnik und
. Ingenieurbiiro Dr. MOll GmnbH
aAn der Schleifmiihle 6, D-64289 Darmstadt
Tel. 06151 / 74097 Fax 06151 / 74140

Buftrags-Nr.: B07088 Los-Nr.  : 1

Auftraggeber: Stow Artikel

Kom. -Nr. : Chargen-Nr.

Werkstoff : Abnahme

Datum/Prifer: 21.12.2007

ZUGVERSUCH

Probén- di/adl b0 L0 SO dijal bl U1 Fel ReH F0.2 Rp0.2 F1.0- Rp1.D Fm  Rm A z
Nr. mn mn mn mn? mm mm mm kN N/mm? kN N/mm? kN N/mm? kN N/mm? % %
Sall-

werte

838511IN 2,01 12,48 50,0 25,08 64,9 ;pﬂf ‘ﬁdf 10,9 433 10,9 433 12,4 496 29,9

. GRAF ISCHE ANALYSE
Kraft: 12,446 kN

Kennartssen

16,872 kN

N
"

tity

Vlg: - . 1,851 mm

VB-83/2007
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Institut £ir Schweiftechnik und
Ingenieurbiirc Dr. MOll GmbH
An der Schleifmiihie 6, D-64289 Darmstadt
Tel. 06151 / 74097 Fax 06151 / 74140

Auftrags-Nr.: B07088 Los-Nr. 1
Auftraggeber: Stow Artikel
Kom. -Nr . : Chargen-Nr.
Werkstoff . Abnahme
Datum/Priifer: 21.12.2007
ZUGVERSUCH
Proben- dofa0 b0 Lo S0 dizat b L1 FeH Rel F0.2 RpD.2 F1.0 Rpl.0 Fm Rm A
Nr. mm mm mm mm? men am mn kN N/mm? kN N/om? - kN N/mm? kN N/mme %
Soll-
werte
8385I1IIN 2,01 12,48 50,0 25,08 64,9 1311? ‘43!' 10,9 433 10,9 433 12,4 496 29,9
GRAF ISCHE ANALYSE
Kraft: 12,446 kN
P —— Kennaréssen
Fin
Feh kN
#Fx kN
- #Ex! I
&Fm 12,446 kN
#A i

i
:"
|
|
!
|
]
i
|
!
J
?
j
}l
.!',
+
i
{
j
)
i
]
1
i
{
{
|
1
1
{
|
!
|

h
/
]
]
i
1
[
i
]
[
H

VB-83/2007

Ueg: 21,176 mm

E
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A.5 Photos

Photo 1 and 2 Upright pieces before testing

64289 Darmstadt
An der Schleifmiihle 6
Tel.: (06151) 74097 u. 713051

Institut fir Schweibtechnik u.
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Photo 3 Test arrangment
Photo 4 Upright pieces after testing

64289 Darmstadt
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Photo 5 Upright pieces after testing
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