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TEST CERTIFICATE

Date : 08.05.2023, 02:45 PM

ARC INSULATION & INSULATORS PVT LTD

RAMDEVPUR
To / Dept. S INHOUSE
Address : ARC KOLKATA

sample ldentification : GFRF BAR
Part dascription

Part Number s
Machine : KRYSTAL Make Universal Testing Machine 1200 kN
input Data  File Name : GFRP BAR . Record No. : 5
Sample Type . Round Solid Bar Area 144 178 mm*
Diameter: 7.5 mm Final Dia : 7.6 mm
Ext. Gauge Length: 100 mm Speciman Gauge Length: 37.5 mm

Final Gauge Length: 37.6 mm

Results of Tension Test

Maximum Force (Fm) 56 500 kN Youngs Modulus (E) @ 53288200 MPa
Disp. at Fm ;20,82 mm

Max. Disp, 120.910 mm

Tensile strength (Rm) ©1278.917 MPa

Total Elengation at Fm (Agt): More than 2.02 %

Graph . Load Vs Displacement
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SUBHADIP RQY MANISH BAJORIA




TEST CERTIFICATE

Date :

ARC INSULATION & INSULATORS PVT LTD
RAMDEVPUR

To / Dept. :INHOUSE
Address : ARC KOLKATA

sample ldentification : GFRP BAR
Part description

Part Number
Machine : KRYSTAL Make Universal Testing Machine 1200 kN
Input Data Fle Name : GFRP BAR, Record No.: 11
Sampe Type : Round Sdlid Bar Area : 67.929 mm 2
Diameter : 9.3 mm Final Dia : 9.2 mm
Ext Gauge Length: 100 mm Speciman Gauge Length: 46.5 mm

Final Gauge Length: 46.6 mm

Results of Tension Test

Maximum Force (Fm) : 74.700 kN Youngs Modulus (E) :55827.160 MPa
Disps at Fm 122,03 mm
Max. Dispa :26.340 mm
Tensle strength (Rm) :1099.677 MPa
Totd Hongation at Fm (Agt): More than 2,07 %
Graph : Load Vs Displacement
80.000
72,000 [
64,000 [
56,000 [
48.000 [
40.000 [
load 32000
kN
24,000
16.000 [
8.000 r
| | | | | | | | |
Y0=0.000 3.00 6.00 %00 12.00 15.00 1800 21.00 24.00 27.00 30.00
X0=0.000 = — > Displacement mm
TESTED BY INSPECTED BY WITNESSED BY

SUBHADIP ROY

MANISH BAJORIA




TEST CERTIFICATE

Date : 08.05.2023 , 02:52 PM

ARC INSULATION & INSULATORS PVTLTD
RAMDEVPUR

t INHOUSE
T ARC KOLKATA

. GFRP BAR

1o/ Dept.
Address

sample |dentification
Part description

Part Number
Maching - KRYSTAL Make Universal Testing Maching 1200 kN
Input Data  File Name : GFRP BAR . Recard No. : g

Area : 103.86 mm *

Final Dia :11.6 mm

Speciman Gauges Length: 57.5mm
Final Gauge Length: 57.6 mm

Sample Type . Round Solid Bar
Diameter :11.5 mm
Ext. Gauge Length: 100 mm

Results of Tension Test

Maximum Force (Frm) . 111.180 kN Youngs Modulus (E) . 52218.480 MPa
Disp.at Fm 12516 mm
Max. Disp. 128,160 mm

Tensile strength (Rm)

- 1070.479 MPa

Total Elongation at Fm (Agt); Mare than 2.02 %

Graph
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; KrystalMet
M Software for Material Testing
ARC - KRYSTAL -

Batch Details
Client... INHOUSE
Batch... GFRP BAR 10 MM Operator... S. ROY
Date of Test... 30 June 2023 : 18:31
Sample Details
Test Type... Shear
Material... GFRP Sample No... 4
Specimen... Rod Sensor... Encoder
Test Parameters

Diameter... 9.3 mm
Shear Type... Single
Area of C/S... 67.929 mm?

Load Vs Displacement
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Test Results

Max. Force (Fm)... 11.82 kN
Displacement at Fm... 3.3 mm
Maximum Displacement... 4.9 mm
Shear Strength... 174.005 MPa

Remarks : Sample Accepted

Tested By Verified By Authorised By

Tested On:  ARC INSULATION & INSULATORS PVT.LTD,,UTK=60E, Sra N0»2010~1020 m.

KrystdMet:V4R7 - Software for Materid Testing - © KRYSTAL R IBLM:



dl
ARC

Batch Details

Client . INHOUSE

Batch... GFRP BAR 10 MM

Date of Test...
Sample Detalls
Test Type... Shear
Material... GFRP
Specimen... Rod

Test Parameters

Diameter... 9.3 mm
Shear Type... Single

KrystalMet
Software for Material Testing
- KRYSTAL -

Operator.. 8. ROY

17 May 2023 - 19:21

Sample No... 2

Sensor... Encoder

Area of /8. 67.929 mm?

Load Vs Displacement

‘ 1500 Load Vs Displacement
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Test Resulis
 Max. Torec (Tm)... 11.44 kN
Displacement at Fm... 2.8 mm
Maximum Displacement... 5.1 mm
Shear Strength... 188.411 MPa
Remarks :
Tested By Verified By Authoriged By
Tasted On: ARC INSULATION & INSULATORS PVT.LTDL, UTK-60E, Sr. N6.2010-1020 -‘

KrystalMet:V4R7 - Software for Material Testing - € KRYSTAL

KRYSTAL




A Rc CIN No.: U18108WB2008PTC120263

Insulations & Insulators (P) Ltd. MSME NO. WB18B0O018178

Ménistaectaurest ot Piberglouszs Lompsoiiten

DATE OF TESTING 24/03/2022
FIBER TYPE ECR GLASS
FIBER BINDING MATERIAL VINYLE ESTER RESIN
VOLUME OF RATIO OF FIBER 80%
PRE-CONDITIONING TEMP. & HUMIDITY 23°C & 50% HUMIDITY
TEST TEMP & HUMIDITY 23°C & 50% HUMIDITY
DIAMETER 32 MM

1. Glass Content Test

Glass content calculate of GFRP bar from the following equation

100 (W3=W1)
(W2=W1)
Where,
W1 = Mass of the Crucible (Before Burning) = 54.32 gram
W2 = Mass of the Sample + Crucible (Before Burning) = 107.39 gram
W3 = Mass of the Glass + Crucible (After Burning) = 96.84 gram

100 (96.84=54.32)
Glass Content % = = 80.12%
(107.39=54.32)

2. Resin Content

Resin Content Calculate of GFRP bar from the following equation

100 (W2=W3)
(W2=Ww1)

Where,

W1 = Mass of the Crucible Before Burning = 54.32 gram

W2 = Mass of the Sample + Crucible = 107.39 gram

W3 = Mass of the Glass After Burning + Crucible = 96.84 gram

100 (107.39=96.84)
Resin Content % = = 19.87%
(107.39=54.32)

Approved By

Cotrespondante |
South City Apertments, T - 1, Flat- 208, 376, P, A. Shah Road, Kclkata - 700068, Behind South City Mall, M ; 8748708808 | 58310788039

Works & Ragd. Office :
Villaye Rammewpur, P.0. Bawa, P.3, Bishnupur, 24 Pys, 13), Fin - 743384, Wes( Benygl, India.
Mabile : B831078309, 5748708609, Email - manish@arcnsulations.com., www,arcinsulations.com




TEST CERTIFICATE

Date : 25-11-2023 , 12:58 PM

ARC INSULATION & INSULATORS PVT LTD

RAMDEVPUR INV NO.: 134/23-24
To / Dept. - INHOUSE (TATA PROJECTS LTD) Report No.: ARC/QC/23-24/JOB-89/108
Address : ARC KOLKATA
sample ldentification : GFRP BAR
Part description © BATCH 241123R16
Part Number :
Machine : KRYSTAL Make Universal Testing Machine 1200 kN
Input Data File Name : GFRP BAR, Record No.: 7
Sample Type : Round Solid Bar Area : 201.062 mm 2
Diameter: 16 mm Final Dia : 15.9 mm
Gauge Length : 80 mm Final Gauge Length: 80.1 mm

Results of Tension Test

Maximum Force (Fm) : 161.640 kN
Disp. at Fm :22.96 mm
Max. Disp. :24.090 mm
Tensile strength (Rm) : 803.932 MPa

Graph : Load Vs Displacement
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TESTED BY INSPECTED BY APPROVED BY

SUBHADIP ROY MANISH BAJORIA




TEST CERTIFICATE

Date : 03-11-2023 , 05:37 PM INV NO.- 127/23-24
ARC INSULATION & INSULATORS PVT LTD Report No.: ARCIQC/23-241008-82/101
RAMDEVPUR
To / Dept. :INHOUSE (J- Kumarlnfra)

Address : ARC KOLKATA

sample ldentification : GFRP BAR
Part description : BATCH: 021123R16
Part Number :

Machine : KRYSTAL Make Universal Testing Machine 1200 kN

Input Data File Name : GFRP BAR, RecordNo.: 8

Sample Type : Round Solid Bar Area : 201.062 mm 2
Diameter: 16 mm Final Dia : 15.9 mm
Gauge Length : 80 mm Final Gauge Length: 80.1 mm

Results of Tension Test

Maximum Force (Fm) : 162.420 kN
Disp. at Fm :36.21 mm
Max. Disp. :36.740 mm
Tensile strength (Rm) : 807.812 MPa

Graph : Load Vs Displacement
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SUBHADIP ROY MANISH BAJORIA




TEST CERTIFICATE
Date : 08-03-2023 , 03:50 PM

ARC INSULATION & INSULATORS PVT LTD

RAMDEVPUR INV NO.: 208/22-23
To / Dept. :INHOUSE (L&T PATNA) Report No.: ARC/QC/22-23/JOB-119/156
Address : ARC KOLKATA
sample ldentification : GFRP BAR
Part description - BATCH 080323R19
Part Number :
Machine : KRYSTAL Make Universal Testing Machine 1200 kN
Input Data  File Name : GFRP BAR, Record No.: 48
Sample Type : Round Solid Bar Area : 283.529 mm 2
Diameter: 19 mm Final Dia : 18.9 mm
Gauge Length : 95 mm Final Gauge Length: 95.1 mm

Results of Tension Test

Maximum Force (Fm) :222.840 kN
Disp. at Fm :30.39 mm
Max. Disp. :32.060 mm
Tensile strength (Rm) : 785.953 MPa

Graph : Load Vs Displacement
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SUBHADIP ROY MANISH BAJORIA




TEST CERTIFICATE
Date : 18-05-2023 . 01:43 PM

ARC INSULATION & INSULATORS PVT LTD
RAMDEVPUR

INV NO.: 030/23-24

(INHOUSE (L&T Patna)
CARC KOLKATA

- GFRP BAR

" BATCH 170523R19

To/ Dept.
Address
sample |dentification
Part description
Part Number !

C KRYSTAL Make Universal Testing Machine 1200 kN

File Name : GFRP BAR , Record No : 51
Sample Type : Round Sold Bar Area ; 2683.529 mm *
Diameter : 19 mm Final Dia : 18.9 mm
Gauge Length : 95 mm

Machine

Input Data

Final Gauge Length: 951 mm

REPORT NO.: ARC/QTNI/23-24/JOB 33/22

Results of Tension Test

Maximum Ferce (Fm) 231 600 kN
Disp.at Fm 226.05 mm
Max. Disp. 227 040 mm
Tensile strength (Rm)  816.649 MPa

raph . Load Ve Displacement
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Date : 25-09-2023, 04:15 PM

TEST CERTIFICATE

INV NO.: 106/23-24

ARC INSULATION & INSULATORS PVT LTD

RAMDEVPUR
To/ Dept. : INHOUSE (J- Kumar Infra)
Address CARC KOLKATA

‘- GFRP BAR
: BATCH: 250923R20

sample Identification
Part description

Part Number
Machine

File Name : GFRFP BAR ,
Sample Type : Round Solid Bar
Diameter : 20 mm

Gauge Length :100mm

Input Data

- KRYSTAL Make Universal Testing Machine 1200 kN
Record No. : 8

Area - 314.160mm *
Final Dia : 19.9mm
Final Gauge Length: 100.1mm

Report No.: ARC/QC/23-24/JOB-64/85

Results of Tension Test

Maximum Force (Fm) © 232.090 kN
Disp. at Fm :3046 mm
Max. Disp. ©31.320 mm

Tensile strength (Rm) :

738.763 MPa

Graph

: Load Vs Displacement
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TEST CERTIFICATE

Date : 27-11-2023 , 12:50 PM

INY. NO.- 132/23.34

ARC INSULATION & INSULATORS PVT LTD

REFPORT NO.: ARC/QC/23-24/10B-94/106

RAMDEVPUR
To/ Dept. - INHOUSE (AFCONS INFRASTRUCTURE LTD)
Address SARC KOLKATA

sample |dentification
Parl deseriplion
Part Number

Machine

. GFRP BAR
. BATCH 251123R20

KRYSTAL Make Universal Tesling Machine 1200 kN

Input Data

File Name : GFRF BAR ,

Record No_: 5

oample 1vpe [ KoUnd «01a Bar
Diameter : 20 mm
Gauge Length: 100 mm

Results of Tension Test
Maximum Farce (Fm) : 251.340 kN

ArEa - 314 16U mim ©
Final Dia : 18.9 mm
Final Gauge Length: 1001 mm

Disp_at Fm 4216 mm
Max. Disp. L4652 mm
Tensle BH&RE (M) D OU1.02Y NFHA

Graph
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MANISH BAJORIA




TEST CERTIFICATE
Date : 29-11-2023 , 06:20 PM

ARC INSULATION & INSULATORS PVT LTD

RAMDEVPUR INV. NO.. 137/23-24
To / Dept. - INHOUSE (L&T DELHI) REPORT NQ.: ARC/QC/23-24/.0B-95/110
Address JARC KOLKATA
samnle ldentification - GFRP BAR
Part description : BATCH 281123R25
Part Number :
Machine : KRYSTAL Make Universa Testing Machine 1200 kKN
Input Data  File Name : GFRFP BAR, Record No.:@ 34
Sampla Type : Round Solid Bar Area: 480873 mm*
Diameler . 25 mim Final Dia - 24.9 mimn
Gauge Length : 125 mm lnal Gauge Length: 1251 mm

Results of Tension Test

Maximum lorce (Tm) : 312.960 kN
Digp.at Fm 12681 mm
Max. Disp. 228970 mm
Tensile strength (Rm) : 637.588 MPa

Graph o Load Vs Disp acement
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TEST CERTIFICATE
Date : 19-07-2023 , 06:20 PM

ARC INSULATION & INSULATORS PVT LTD
RAMDEVPUR

To / Dept. :INHOUSE
Address : ARC KOLKATA

sample ldentification : GFRP BAR
Part description

Part Number
Machine : KRYSTAL Make Universal Testing Machine 1200 kN
Input Data File Name : GFRP BAR, Record No.: 34
Sample Type : Round Solid Bar Area : 490.873 mm 2
Diameter : 25 mm Final Dia : 24.9 mm
Gauge Length : 125 mm Final Gauge Length: 125.1 mm

Results of Tension Test

Maximum Force (Fm) :292.980 kN
Disp. at Fm :26.91 mm
Max. Disp. :28.970 mm
Tensile strength (Rm) : 596.854 MPa

Graph : Load Vs Displacement
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Date ; 28-06-2023 |, 04:03 PM

TEST CERTIFICATE

ARC INSULATION & INSULATORS PVT LTD

INV NO. 057/23-24

RAMDEVPUR
To/ Dept. “INHOUSE (TATA PROJECTS LTD)]
Address * ARC KOLKATA

sample ldentificatian
Part description

Part Number

MViachine

“GHRP BAR
- BAICH Z80623R28

- KRYSTAL Make Universal Testing Machine 1200 kKN

REPORT NO.: ARC/QC/23-24/J0B-41/45

Input Data

File Name : GFRF BAR . Record No. ; 30
Sample Type - Round Solid Bar Area - 615752 mm *

Diameter : 28 mm
Gauge Length - 140 mm

Final Dia ; 27.8 mm
Final Gaugs Length: 140.1 mm

Resulis of Tension Test

Maximum Force (Fm) : 370.340 kN
Disp. at Fm 3270 mm
Max. Disp. 033430 mm
Tensile strength (Rm) - 601.443 MPa

Graph

400,000
380.000
320.000
280,000
240,000
200,000

Loag  160.000

kN
120.000

§0.Co0

40.C00

¥0-0.000
X0=0.000

TESTED BY

SUDI IADIT ROY

: Load Ve Digp acement

o [ [ [ [
8.00 12.00 16.00 20.00 24.00
—= Displzcameant mm

INSPECTED BY

28,00 52.00 56.00 40.00

APPRCVED BY

MANIST DAJORIA




TEST CERTIFICATE

Date : 21-12-2023 , 01:50 PM INV NOL- 147/23.24

Repart Na - ARC/QC/23-24L10B-853/116
ARC INSULATION & INSULATORS PVT LTD PRI i
RAMDEVPUR
To / Dept. INHOUSE (L & T Patna)
Address CARC KOLKATA
sample ldentiication  ~ GEHF BAR
Part description “BATCH 201223Rz28
Part Number :
Machine - KRYSTAL Make Universal Tesling Maching 1200 kN
Input Data  File Name . GFRF BAR . Record No, . 52
Sample Type - Round Solid Bar Area - 615752 mm ®
Diameter ; 28 mm Final Dia : 2T7.9 mm
Gauge Length - 140 mm Final Gauge Length: 140.1 mm

Results of Tension Test

Maximum lNorce (Fm) :374.700 kN
Digp.at Fm (37.74 mm
Max. Disp. 38460 mm
Tensilz strength (Rm! - 608 575 MFa

Graph . Load Ve Disp acement
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TEST CERTIFICATE

Date : 14-11-2023 , 02:36 PM INV NO.: 128/23-24

Report No.: ARC/QC/23-24/JOB-85/102

ARC INSULATION & INSULATORS PVT LTD

RAMDEVPUR
To / Dept. :INHOUSE (L&T PATNA)
Address : ARC KOLKATA
sample ldentification : GFRP BAR
Part description : BATCH: 131123R32
Part Number :
Machine : KRYSTAL Make Universal Testing Machine 1200 kN
Input Data File Name : GFRP BAR, Record No.: 12
Sample Type : Round Solid Bar Area : 804.247 mm 2
Diameter : 32 mm Final Dia : 31.9 mm
Gauge Length : 160 mm Final Gauge Length: 160.1 mm

Results of Tension Test

Maximum Force (Fm) :497.760 kN
Disp. at Fm :51.35 mm
Max. Disp. :53.000 mm
Tensile strength (Rm) :618.914 MPa

Graph : Load Vs Displacement
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SUBHADIP ROY MANISH BAJORIA




TEST CERTIFICATE

Date : 14-11-2023 , 02:27 PM INV NO.: 128/23-24
Report No.: ARC/QC/23=24/J0B=85/102
ARC INSULATION & INSULATORS PVT LTD
RAMDEVPUR
To / Dept. INHOUSE (L&T PATNA)
Address : ARC KOLKATA
sample ldentification : GFRP BAR
Part description : BATCH: 131123R40
Part Number :
Machine : KRYSTAL Make Universal Testing Machine 1200 kN
Input Data File Name : GFRP BAR, Record No.: 11
Sample Type : Round Solid Bar Area : 1256.636 mm 2
Diameter : 40 mm Final Dia : 39.9 mm
Gauge Length : 200 mm Final Gauge Length: 200.1 mm

Results of Tension Test

Maximum Force (Fm) :822.960 kN
Disp. at Fm 1 64.25 mm
Max. Disp. :66.180 mm
Tensile strength (Rm) :654.891 MPa

Graph : Load Vs Displacement
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SUBHADIP ROY MANISH BAJORIA




TEST CERTIFICATE

Date : 30-06-2023 . 03:54 PM

ARC INSULATION & INSULATORS PVTLTD

RAMDEVPUR INV NO, 057/23-24
To / Dept. ' INHQUSE (TATA PROJECTS LTD) REPORT NO.; ARC/QC/23-24/JOE-41/45
Address TARC KOLKATA
sample |dentification ' GFRP BAR
Part description CBAICH 300623R48
Part Number -
Machine TKRYSTAL Make Universa Testing Machine 1200 kN
Input Data File Name : GFRP BAR , Record No. - 29
samplz Type : Round Solid Bar Area ; 1809.55 mm*
Diameter - 48 mm Final Dia : 47.9 mm
Gauge Length : 240 mm Final Gauge Length: 240.1 mm

Results of Tension Test

Maximum Force (Fm) ;1017.740 kN
Digp. at Fm ;9400 mm
Max. Disp. (898610 mm
Tensile strength (Km) : 562 425 MPa

Graph » Load Vs Disp'acament
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SURHANDIE ROY MANISH BAJORIA




