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ABSTRACT:- Day by Day Material utilization is increasing in various fields and applications. The effective design may cause for
the reduction of the material. The Sandwich structures are the effective designed structure may produce same properties like
regular structures.

Sandwich structure is typically found in stiffness critical component that resist buckling. The sandwich structure consists of
three layers. They are sleeve layer, core layer and product layer. In the core layer different core shapes are placed.

In the present project Sandwich Pipe Line is designed with different core shapes (Cylinder, and Square) by using Cero. The
Analysis is done in ANSYS.

For the study and analysis of strength of Sandwich the two SANDWICH pipes with different core shapes are considered. In
order to find out the best core shape among two core shapes the sandwich structure is done using three point bending test.
The experiment carried out on the cylindrical core pipe and the result are compared with simulations results.

INTRODUCTION

Sandwich core materials are very important material which produce products with high competitive ness . Due to the core
material the products are very durable, faster and strong .structural design used sandwich core shapes to decrease weight and
maintain mechanical performance. So Sandwich core shapes are becoming more popular in structural design. By the reduction
of weight lot of benefits that are increased range, fuel consumption decreased. Sandwich core shapes have good impact on
price and reduced environment problems. The two material are separated by light weight material so structure strength and
stiffness were increased. The sandwich core compare with other designs it reduce weight of the component. The combination
of sandwich principle save energy and enables effective solutions in many areas. Sandwich composites provide high strength
and speed for the sports equipment segment. In industry: small robots used sandwich component to perform fast. In
construction: sandwich composite used for a bridge designed for effective installation.

LITERATURE REVIEW

Design aspects and edges of sand wich pipes for radical deepwater is analysis by the Harold Rivas leon, sege farid estefn and
missionary Castello. Adhesion strength for the steel is evaluated by AN experiment. Sandwhich pipelines that are utilised in
offshore production are analyzed numerically to guage the final word strength by applying AN external pressure. Results
indicated up to fifteen higher resistance once layers are warranted and half-hour when no adhesion is taken into account. Once
the temperature impact on the inner radius of compound layer is taken into account, the collapse mode is ruled by outer pipe
and also the helpful impact is reduced. The installation procedure will have an effect on results additionally, as a result of
bending and on a reel ship will have an effect on outer pipe roundness and alter the relative ovality performance. SP element
D750 is as thermally economical as PIP, employs subsequent API 5L such outer pipe diameter and seventy three of steel
weight. All SPs were designed with unfavorable one.5% initial imperfectness for each inner and outer pipes.

APPLICATIONS

In on NGC normal pipes are used so that when high pressure is transferred through the pipes. It may brake. In this reason it
damage pipe due to that gas is leaked it harmful to atmosphere. To prevent this damage. [am prefer to use sandwich pipe so
the sandwich pipe is vary strong and high strength and high stiffness. Due to this it will not brake while transferring high
pressure fluid
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EXPERI MENTAL ANALYSIS OF SANDWIICH STRUCTURE LOADED IN 3 - POINTBENDING
Sample mathematical calculation

Length of the pipe = 150mm

Diameter of the core pipe = 6mm

Load = 18000N

STRESS=L/A

A=7.065mm?

0 =2547.7 N/mm 2

Deformation = stress x length/’E

Al = ox1/'E

Al = 4mm

Stiffness of cylinder core shape

K= Load/Deformation

Stiffness of cylinder core shape kc=4500N/mm

The error is occur between practical and numerical is 10%
NUMERICAL SIMULATION OF PIPE ASSEMBLY

A design model of a Steel Sandwich hallow pipe is generated by cero .it assembling four sandwich pipes modeled. The
dimensions of the modeled Stainless steel hallow pipe(52.5mm outer 51mm inner diameter , 150mm length and1.5mm wall
thickness ) taken an outer layer known as sleeve pipe, Stainless steel hallow pipe (39mm outer 37.5mm inner diameter ,
150mm length and1.5mm wall thickness) taken inner layer known as product pipe. Mild steel and copper hallow pipes (6mm
outer 5mm inner diameter, 150mm length and1mm wall thickness) for core. The designed pipe can be used as deep water.
Model is imported into Ansys workbench which is design by cero software.

The pipe is placed on two supports and tested by using three point bending test
COMPARIS5ION BETWEEN DIFFERENT CORE SHAPES

Here we compared cylindrical copper core shapes of deformation and square copper shapes of deformation. Among this two
core shapes the cylindrical copper core shape is better because of it get the high stiffnes value. The values are shown bellow
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Cylinder as a Core Shape

A: CylicU

Total Defarrmation
Type: Total Deformation
Unit: mim
Tirme: 1
02-08-2019 0849 PM
52535 Max
4.7185
41834
3.6484
3.1133
25783
2.0432
1.5082 v s

0.97314
0.43809 Min

0.00 a0.00 100.00 {rmrm)
[ — _ m—]
25.00 73.00

Deformation Analysis On copper Using Cylinder as Core Shape

B: CylinderMS

Total Deformation
Type: Total Deformation
Unit: mm

Time: 1

02-08-2019 09:33 PM

17.008 Max
15.12

13.232

11.344

94558

7.5679

5.6799

3.792

1.904
0.016098 Min

0.00 50.00 100.00 {mrm)
25.00 75.00

Deformation Analysis on Mild Steel Using Cylinder as Core Shape

A: CyliCU

Equivalent Stress

Type: Equivalent (von-Mises) Stress
Unit: MPa

Time: 1

02-08-2019 08:50 PM

3499.4 Max
3111.2

2723

2334.9
1946.7
1558.5
1170.3
782,16
393.98
5.8091 Min

0.00 50,00 100.00 {rnrm)
N
25.00 75.00

Stress Analysis On copper Using Cylinder as Core Shape
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B: CylinderMS

Equivalent Stress

Type: Equivalent (von-Mises) Stress
Unit: MPa

Tirne: 1

02-08-2019 09:34 P

7811.5 Max
6943.5

6075.6

5207.7

4339.7

3471.8

2603.8

1735.9

867.94
0.00049018 Min

0.00 50.00 100.00 {mm;)
L —  S—
25.00 75.00

Stress Analysis on MildSteel Using Cylinder as Core Shape

“

0.00 50.00 100.00 {mm;
[ e s—
25.00 75.00

A: CyliCU

Equivalent Elastic Strain 2
Type: Equivalent Elastic Strain
Unit: mm/mm

Time: 1

02-08-2019 08:49 PM

0.02545 Max
0.022634
0.019817
0.017001
0.014184
0.011368
0.0085513
0.0057348
0.0029183
0.00010187 Min

Strain Analysis on Copper Using Cylinder as Core Shape

B: CylinderMS

Equivalent Elastic Strain 2
Type: Equivalent Elastic Strain
Unit: mmfmm

Tirme: 1

02-08-2019 09:34 PM

0.73043 Max
0.64927
056811

048695

040579
032463
0.24348
016232
0.051159

5.068 7e-0 Min

0.00 50.00 100,00 {rrirn)
= —SaSa—_ SS—)
25.00 75.00

Strain Analysis on Mild Steel Using Cylinder as Core Shape
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Square as a Core Shape

A: Static Structural
Total Defarmation
Type: Total Deformation
Unit: rarm

Tirme: 1

02-08-2019 02:04 Pk

47.859 Max
46,035
44,312
42,539
40,765
38.992
37.219
35.446
33.672
31.899 Min

0.00 50.00 100.00 )
25.00 75.00

Deformation Analysis Copper Using square As Core Shape

B: MS

Tatal Deformation
Type: Total Deformation
Unit: mm

Tirme: 1

02-08-2019 08:44 PM

116.81 Max
112,89
108,98
105,06
101,14
a7.231
93,916
89.401
85,486
81.572 Min

0.00 50.00 100.00 (mm)

- —
25.00 75.00

Deformation Analysis on Mild Steel Deformation Analysis on Mild Steel

A: Static Structural

Equivalent Stress

Type: Equivalent (von-Mises) Stress
Unit: MPa

Time: 1

02-08-201908:27 PM

6393.2 Max
5682.9
4972.5
4262.2
3551.9
28415
2131.2
14209
710,55
0.2175 Min

z
‘ @
X

0.00 50.00 100.00 {mm)
25,00 75.00

Stress Analysis On coppe using Square as Core Shape
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B: MS

Equivalent Stress

Type: Equivalent (von-Mises) Stress
Unit: MPa

Time: 1

02-08-2019 08:40 PM

3882.9 Max
3451.5

3020.1

2588.6

2157.2

1725.8

1284.3

— 0862.88
431,44
3.0688e-6 Min

100.00 {rmrm)

Stress Analysis on Mild Steel Using Square as Core Shape

A: Static Structural
Equivalent Elastic Strain
Type: Equivalent Elastic Strain
Unit: ramfemrm

Time: 1

02-08-201908:28 PM

0.0058123 Max
0.051665
0.045207
0.03875
0.032292
0.025824
0.019376
0.M:ma
0.0084602
2.3161e-6 Min

[
-

0.00 a0.00 100.00 {rnrmy)
[ e— __ se—
25.00 ¥5.00

Strain Analysis on Copper Using Square as Core Shape

B: MS

Equivalent Elastic Strain
Type: Equivalent Elastic Strain
Unit: mm/mm

Time: 1

02-08-2019 08:40 PM

0.11615 Max
010325
0.00034
0.077434
0.064528
0.051623
0.038717

— 0.025811

e 0.012906
1.2876e-9 Min

0.00 50.00 100.00 (rmrm)
[ —_ S—

25.00 75.00

Strain Analysis on Mild Steel Using Square as Core Shape
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RESULTS

SHAPE MATERIAL DEFORMATION (mm) STRESS (Mpa) STRAIN
copper 5.2535 3499.4 0.02545

CYLINDRICAL
Mild Steel 17.008 7811.5 0.73043
copper 47.859 6393.2 0.058123

SQUARE
Mild Steel 116.81 3882.9 0.11615

Based on stiffness of both cylinder core and square core computed at maximum allowable load. The pipe stiffness is given by

_ Load
Deformation

The above relation shows,
Stiffness of cylinder core pipe ,k.=3426.28723715 N/mm
Stiffness of square core pipe ks=376.1048078731N/mm

CONCLUSIONS

The sandwich pipes are wont to offer high strength to weight quantitative relation to supply strength properties
Obeserving from the experimental testing the failure of cylinder core shape pipe occurred ataload of 18KN

The Sandwich pipe line was designed two Core shapes Cylinder and square these are model by Cero software.
Performance of three point bending test we found that the cylinder core gave more stiffness value when compare with
square core.

e The numerical results of cylinder core are compare with experimental results
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