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Trade name:
Metal Anchor-connector

Technical Name:
Damper-connector DC 90 sets (,,Canada HQ M“type)



CUSTOMER ORDER

The Customer (HYDRO-QUEBEC) ordered to conduct the dynamic loading test on type “Kanada
HQM” damper (the absorber of seismic energy developed by “SYSTEM DC90”) according to the
Test Program. The testing results of the delivered specimen should meet the quality requirements in
the aspect of the energy damping.

TESTING PROCEDURE

The testing is performed by means of AFS Servo-controlled Hydraulic System, Figure 1. The edges of the
testing specimen are fixed by the jaw clutches designed for the round specimens, thus the influence of the
deformations virtually has no effect on the testing results.

Figure 1. AFS, Servo-controlled Hydraulic System

The maximum range of the system is + 20kN. The System works in the following modes:
e Force (energy) control mode,
e Strain control mode,
e Actuator step control mode.

The testing is performed in the displacement control mode (the deformation of the testing specimen).
In advance defined testing mode was input in PDP PC program, while the sinuous alteration of
dislocation is realized by function generator. The recorded data (the values of the force and actuator
step) measured by AFS System are transmitted to PC through A/D converter.

Microsoft EXCEL software has been used to process the obtained measured data.
The testing started at 0.5 Hz frequency level, the data acquisition frequency was 100 samples per
second.



1.Material Documentation
Attests for all built-in materials with mechanical characteristics including:

Metal pipes and
Welding electrodes






FERROMORAVIA, s.r.o Inspekéni certifikait Cislo:  /No.:

Tovami 1688, 686 02, Staré Mésto Inspection certificate 3.1 137264

CSN EN 10204/3.1

DIC: CZ63480085 ICO: 63480085
OR: Krajsky soud v Bmé, spis.zn. C 20789 dne 29.9.1995

Pfedmé&t /Object COLD-DRAWN ROUND STEEL BAR 014.00

Rozmé&r / Dimensions 014.00 h9 3000+100-0

Jakost / Quality $355J2G3C

Dile norem / Standart EN 10278 N 10277-2

Objednédvka / Order No. 41099220/00302

Zakézka &/ Internal Order No. 9920022236

Dodacf list &, / Advice note 809001020 5908003123

Auto  / Truck No. CZ 4T30970 2T38668

Mnozstvi / Total 0,000

Véha / Totalweight 1,020 T

Mechanické viastnosti / Mechnical valués (1IMPa=1 N/mm®)

Vzorek & / Probe No. 2071550 Hodnota / Value

Rp02 (MPa) Yield point 524,0000

Rm (MPa) Tensile strenght 672,0000

A5(%) Allongation 13,0000

Chemické slofenf / Chemical Composition

Tavba & / Cast No. 30318 Hodnota / Value
(Tavbové analyza - Cast Analysis)

C% 0,1600
P% 0,0150
S% 0,0090

Mn% 1,3200
Si% 0,3600

Cu% 0,0900

Al% 0,0240
Ti % 0,0027
CEQ % 0,4000

Vytizeni zakézky vyhovuje stanovenym poZadaviiim.

DodrZena radioizotopick4 aktivita taveb. vzorku - max. 100 BQ/KG.

We hereby certify that material describe above complies with the terms of the contract.
The radioisotopic activity of melting sample is compliance - max. 100 BQ/KG.

Staré Mésto 08.09.2008
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'CFR( C )HS, Cold formed EN10219; EN 10217
Ha npon3poaoT/Product marking - Marepujan/Material
S235JR. EN 10219/1+2 ; EN 10217 S235JR
Hcnopaxa/Delivery: i
O3uaxa HuMensan(mm) Kon/rex. Marepujan | Cranaapn | Lllapxa
Marking Dimensions(mm) Lot/Weight Base Standard | Heat No.
s material
120x120x5. / 12000mm 32pcs/4915kg S235JR EN10219 266558
Fi21.3x2.3 / 6000mm 271pes/1760kg | S235JR EN10217 355518
Fi 21.3x2.5 / 6000mm 424pcs/3145kg. | S235JR EN10219 146470
Fi 26x2.8 / 6000mm 97pes/1305kg. | S235JR EN10217 145626
Fi 26.9x2.8 / 6000mm T9pcs/900kg S235JR EN10217 145626
Fi 33.7x3.0 / 6000mm 169pcs/2200kg. | S235JR EN10217 723856
Fi 48x2.5 / 6000mm 9ipea/I575kg | S235)R EN10217 146470
120x60x5.0/ 6000mm ___ | 24pcs/2160kg. | S235IR EN10219 721886
120x80x5.0 / 6000mm 20pes/1720kg S235JR | EN10219 721886
Zp 1004x1.8/6000mm 240pcs/4135kg S235IR EN10219 086819
18x18x1.5/6000mm Wlﬁn §235JR EN10219 217910
Xemucku cocras/Chemical composition % '
Ilapxka. - Y i 3 3|
e |wlwleleeielelele] w
L 266558 13 2 45 12 ] 35 4
; 355518 15 2. |_43 10 12 46 7
i 146470 14 2 |- 44 14 4 32 5
1. 145626 13 2 47 13 1 44 S
: 723856 13 2 53 20 10 40 8
[ 713643 12 2 50 11 11 46 7
5 986819 10 2 | 4 20 12 43 6.8
! 917910 9.5 3 43 15 8 48 6.6 4
MexanHuxo/TeXHONOWKHE kapaxrepreTuki/ Mechani properties:
Test na isteganje/Tensile test
Oanaka/Mar *a Res Ru . Ha
king Huel::tpﬂo. (N/mm?] [(N/mm?] L B'r':cr
| 266558 286 409 313 1
| 355518 307 443 31.0 1
| 146470 280 406 315 1
145626 295 417 32.5 1
723856 298 412 30.0 1 o
| 713643 288 412 320 1
[ 986819 298 414 30 2 ] -
9171910 340 408 10 1 000




BLENIMOOE SERNIEE, J.u.0.
Sere Selezarfey & 5.ATT0 SeEEiNCO
Vot —JOC (D) T 100

Fax. +300 (U4 200 4 &=
Eomar) elebtrodelBe ot tade s
ey ebtreOT B

“Potrdilo o kvalitati / Werkszaugnis 4 ]
3o i Y Test report ENI1OZDeRE [
11000 BECERMS & e ot e +
FRBLTA ] = 1 0D OO BET _Tm.0o4a.07

QTR T e— - i
" — e — I —— ;
| P T St T A r—— bt o ¢ L ek Palbeny bicen
P, Fwcm =3 RS s
| SIS DR IR OOt | L it e et [ Tere of Cathaey 1
1
S s - ——— ———— e —— R
; mm 1@ Erenen Mmrl'm‘-n Elgarmnﬂn ¢ acnancal propectes S UAET P YRR
- — v —~ ¥ = i
i e ! .~
e — el B = == TS SRS S| riiavess
{ i = i = i — T e — = i x
I 179210 ! 1.8066_% INAC 4a ! a.%8 | aak 1 speesca | - 42
i {2 ieole fems ar | e 210 5% | sz | aa7
| wease |2 iod v fve s@ ; ;e TR 2 =7
! ]I bR l.m‘- an i o8 P osae i Ase-nes =33 r 47
! f i { i ; \
E ? [ H i : i A
! | ] ; i ; | £
; | i | i :
- i : : | ‘ ; |
1 ] ‘.
] i : l
: ; i I
; 3 : — : i sz i
! Kemiine anaiza/ Chemische ausunummmmg f “"hs-‘r!ml Gmmnm
T T 3 - 3. a4 T T T T =i
;:’m* j *C i ww wuw §wr | wa e i o ‘-q-.-—;r . ' e oo o w e oz wa
. e + - . S s e
 Tr e | amoas ! : ' -
| Eerae YA g0 L, ¥ poid § .
boaterie [wat ne i is. : £ 3 | { } i y
i ! P S
i ¥

i

__JI i i | ' _L___ 4 _; .

s g% e
= e .m,._-'EEE%-m-ﬁ-\s.ﬁ S






















2.Documentation with proof of welder's qualification
Assurance of a valid completed welding exam-test



3. A statement from a responsible technical person about the control of all
phases during manufacture.

Descriptions for manufacturing processes of Damper type HQM

1.

2.

>

7.

8.

9.

Aquisition and transportation of all materials; steel tubes and tin, lead, paints, packaging
polystirl etc.

Marking, measuring, and cutting the material to fit the dimensions within the required
tolerance for each element separately in accordance with technical specifications and
normatives.

Cleaning, degreasing, removing of corrosion and precise machine processing of parts and
surfaces up to the required tolerances and geometry.

Placing of element assembly in tools. Geomerty control.

Placing of element assembly in tools. Geometry control. Connecting and securing of elements.
Repeated control of geometry via modern elecctronic measuring devices with 0.01 mm
precision.

Welding by CO; process.

Thermic processing of weld by regime. Gradual heating of materials followed by release.
Whole process lasts 6,00 hours.

Painting of elements with coatings, thoroughly and finally with a total of 3 layers.
Packing and labeling into smaller packages and then into packages for aerial transport.

10. Delivery to the Nikola Tesla airport-Belgrade

| hereby state that | have performed the integral control of.
-materials,

-processes,

-geometry and

-final control

Sistem DC 90-Radijus Mionica, Serbia

CEO
Radivojevi¢ Slobodan, mechanical.eng.



4. Documentation about testing of the finished product with all the necessary diagrams and
comments including:
-force-displacement diagram (histereses diagram)

Figure 2. Force vs. displacement (hysteresis), all cycles

Figure 3. displacement vs. time twenty cycles (max x=+-5mm.)



Figure 4. Force vs. displacement (hysteresis), four cycles (max x=+-2.0mm)

Figure 5. displacement vs. time four cycles (max x=+-2.0mm)



Figure 6. Force vs. displacement (hysteresis), four cycles (max x=+-3.0mm)

Figure 7. displacement vs. time four cycles (max x=+-3.0mm)



Figure 8. Force vs. displacement (hysteresis), finish cycles

Figure 9. Force vs. time, finish cycles



TESTING RESULTS

The testing results are represented on the following Figures:

Figure 2. Force vs. displacement (hysteresis), all cycles

Figure 3. displacement vs. time twenty cycles (max x=+-4mm.)

Figure 4. Force vs. displacement (hysteresis), five cycles (max x=+-2.0mm)
Figure 5. displacement vs. time five cycles (max x=+-2.0mm)

Figure 6. Force vs. displacement (hysteresis), five cycles (max x=+-3.0mm)
Figure 7. displacement vs. time five cycles (max x=+-3.0mm)

Figure 8. Force vs. displacement (hysteresis), finish cycles

Figure 9. Figure 9. Force vs. time, finish cycles

At deformation levels of +2mm, +3mm, +4mm, force is about 4-7kN (see Figure 2).

Figure 4 and Figure 6 indicates work for displacement +-2 mm and +-3 mm, and Forces between 6 to
7 kN in plastic area.

Figure 8. and 9 indicates forces and dispalacement in finish cycles. The slope of the input curve is 4.5
KN/mm. In finish cycles decreases to 0.87 KN/mm.

Testing of damper was made in side of Inovation Laboratory of Sistem DC90, com.ltd., Belgrade.
Technical caracteristics of Dampers kanada HQM.

Fabrication and delivery of Damper-connector DC 90 sets (,,Canada HQ M*“type) including the total
custom export duties and formalities and air freight or carriage costs paid to Buyer address in
Montreal.

Each set includes the following:

- Damper,

- Steel plate,

- Connector: 16mm diameter, 2mm tread.

(All the members are joined by welding and appear as integrality).

Damper-connector DC 90 (,,Canada HQ M*“type) is fabricated according to the following

technical specifications:

a) Initial force of plastic (non-elastic) work is about 3.8 kN.
b) Plastic work zone is £4 mm.
c) Maksimum force — Damper-connector capacity is about 4-7 kN.

Accumulated dilatation

AIU |A8u| ncyc ElAaul
mm

+0.5 0.02 2 0.04

+1 0.04 4 0.16

+2 0.08 4 0.32

+3 0.12 4 0.48

+4 0.16 20 3.20

X 34 4.20

Al . . . .
Ag,| = 1 accumulated dilatation during a semi-cycle

Where a cycle,



| — is the length of the test specimen of 100 mm and
Neye — IS the number of cycles.

Total accumulated dilatation is 4,20 during 34 loading cycles on a length of 100 mm on a dog bone

Damper DC 90 type HQM. Post-collapse capacity)even after the construction degradation, when it can
no longer take pull loading. More than 200 cycles with control deformation.

DELIVERED SPECIMEN

To conduct a test the customer delivered the type “Canada” damper (the absorber of seismic energy
developed by “SYSTEM DC90”).

The view of the delivered damper specimen (the absorber of seismic energy) is represented on Figure 10.

Figure 10. View of Damper type “Canada” (absorber of seismic energy).



5. Photo documentation









5. CONCLUSION

The objective of the testing was to investigate the quality of the specimen in aspect of energy damping
as well as to check the calculated domain of usage of the damper.

Recomended area of use of the tested damper is to £ 4 mm.

It is also important that this damper hase a high material plasticity reserve (post-collapse capacity)

even after the construction degradation, when it can no longer take pull loading. More than 200 cycles.
Belgrade, 2011, december

Report is prepared by e
Fopse 4 220

Zoran Petraskovi¢, B.Sc.C.E.

ON BEHALF OF Sistem DC90, c.ltd.
DIRECTOR

Dragana Obrenovié




