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Project Specifications
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Design Challenge
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Proposed Solution: Helicoflex Seal
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Helicoflex Design Guide

DEFINITION OF TERMS Linear load (lbs/in) S

Y, = loadonthe compression curve above
which leak rate is at required level

Y = load required to reach optimum
compression e2

Y. = loadonthe decompression curve ‘
below which leak rate exceeds

|

required level

e = opbimum compression

m
|

= compression limit beyond which Yl -] Compressicn
there is risk of damaging the spring

« €o 71 *2 ..
" Permanent deformatica IQ—DI Useful elassic recovery

HELIUM SEALING BUBBLE SEALING

Dimensions
in inches

Jacket
Material

0063 0024 0028 857 114 7250  N/A
0075 0028 0033 914 114 7540  NI/A
0087 0028 0035 942 114 7685  N/A
0098 0028 0.035 999 114 797 725
: 0118 0031 0039 1056 143 7975 = 1450
TR 0138  0.031 0039 1085 143 7975 2030
0157 0035 0043 1142 143 8700 2465 ,
0177 0035 0.047 1199 143 8700 2900 914 114 7540 2900 536
0497 0035 0055 1256 171 9135 3190 971 143 7975 3190 572
0217 0035 0063 1313 171 9425 3480 1028 143 %265 3480  &0%
0236 0039 0071 1399 200 9715 3625 1113 171 8700 3625 644
0276 0.039 0087 1542 228 10150 4060 1171 200 9425 4060 644
0315 0039 0.102 1656 286 10440 4640 1285 228  O860 4495 680
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Flanges

ing

Possible test




6/23

The vessel with
the flange is
INSIDE another

vessel!




Houston, we have lift off!
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Helicoflex Engineering Drawing
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Plate Analysis

Case no., loading,

restraints Formulas Special cases
16. Uniform load over a very small | Forr=>r, Yoy = ~Wa*3 +v =10
central circular area of radius -W3+v, o o 27219 T 16nD 14y
r,; edge simply supported Y=T6xD|1+v (¢"—r)— L= Wa
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W = qnr?
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w a r?
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6.84E+004

6.09E+004

-
Q (@
o =
(o] [(s]
w n

|

5.53E-004

4.98E+004

&
X SassTaTeaTats
n ATaT VAT AvAVAVAW, ot S A
0.0797 S avatataval é%;‘;#{e“ 4,43E+004
s 250
SIS

& SOk

>

RIS o

0.0698 3.88E+004
I 0.0599 I 3.33E+004
I 0.0500 I 2.78E+004
I 0.0402 I 2.23E+004
I 0.0303 I | .68BE+004
I 0.0204 I 1. 13E+004
I 0.0105 I 5.77E+003
.0 |
0 .Q?Z 2. o,:-,F.-_auGa
Units = in Unitg ="lol/inAZipsi)

GEM Final Presentation Summer 2014 9/23




S.01BE-003 8.31E+004

-
[a¢]
N
J
m
=
D
b

-
.

VAVAVAY Ay oy
e AV AVAVAV Y 6.92E+004
P AVAVAVAVA or 6.92E+00

iy
)

775E-003

F 4 s
Ag
Iy

%
2
P
[#)]
N
w
w
S
(=]
B

6.027E-003

5.54E+004

S 4., 16E+004
O SES
SOCOER
s
xea.
X%

=7

SOHE v
e R e
shosles] e
k] ST SE+0
3o B 4.85E+004
STl e

e P P

e = e

TS = 3

N = W

AN, -] »

v'h
iy

b\
i

N 3.46E+004

25252

ST IS O s o

25 &7 s

S ER Tt
B T A AVANAT T T

A O A e

<

E+004

2.08E+004

1.39E+004

7.817E-004

[ |
U
»
=)
m
=
w
|| . | .

4 LBIEH}‘C‘S

Units = in

Unit

| .93E+004

SE+004

| .58E+004

| .40E+004

1.23E+004

K
w

)
0
a
m

]

3E-004

2.450E-0

| .844E -00 avis

Units = in




9 Simple supports—twin loads

"

|

/i
<« a>JF F a—
A B (&
A
R

D
X
R,

Beam Analysis

Failure Modes:
Tension rupture of angles

R—R—F VieF Vseeo Bolt shear
Vep — —F Bolt bearing on angles
Mis=Fx Mgc=Fa Mep=F(—x) Shear yielding of angles
yan = 262 4 30 = a) Shear rupture of angles
P . . Block shear rupture of angles
Yre =GR e Yielding due to bending of beam
oue = 5724 — 3P) Lateral torsional Buckling

Bolt bearing of beam web

Block shear rupture of beam web
Flexural rupture of coped section
Local web buckling at coped section
Shear yielding of web

Shear rupture of web
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Next Steps for Seal Testing
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Notes:
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l e a S O m e S e a S nE 21 1 EA SVCHPXNRE 0 NONRECURRING ENGINEERING FEE 50000 50000
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a1 1 EA SVCHFX-CRATE 0 [TRANSPORT GRATE 20000 2000
Quote Quantty Breaks
Quantty Break 1 Guantey Break 2 Quantiy Break 3 Quantty Break 4
a1 A QAOFXDOCSCMIR O MATERIAL TEST REPORTIOPTIONAL) 12500 12500
Quote Quantty Breaks
Quantty Break 1 Quantry Break 2 Quantiy Break 3 Quantty Break

-l 7
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EX WORKS x UPS | * AMOUNTS SHOWN ARE IN U.S. DOLLARS
Ttem No QY CATALOG NO. AND DESCRIPTION | PRICE DISCOUNT NET UND PRICE TOTAL AMOUNT
1 1] LC1103-50K | e | 1,860.00 1,960.00 | 1,960.00 |
CANNISTER LOAD CELL=CABLE
Est. Ship Date A.R.0.: § - 10 Wks|

IRV § CONDITIONS: GHESA DNGINEERING, INC (108 Camouey) i 54 uciatos i1 B2 e and s Wi ca 5o o at

fra Sy L o e s b by
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“Autoclave” Conceptual Dqsign
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“Autcoclave” Conceptual Design
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“Autoclave” Analysis

Zf-} = Pp—Nsini— fNcosi =0

ZI-} =—F— fNsmA+Ncosi=0

First-Order Analysis of "Autoclave" Closure

Helicoflex Seal Diameter

Fraction of Circumference used by teeth
Bearing Pressure

Number of teeth

Inclination Angle

Static Friction Coefficient

Tooth Cicrcle Diameter

Req. Compression Force
Contact Area

Tooth Width

Tooth Length

Tooth Height

Total Force Requried to Tighten
Torque Required to Tighten

GEM Final Presentation Summer 2014

42
0.4
2000
20
0.8
0.2

42
173,246.27
86.62
1.64
2.64
0.04
37,172.20
780,616.12
65,051.34

psi

degrees
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Valve Testing in Magnetic Field

* Evaluate operation in fields ~1000 Gauss
« Extensive engineering analysis for mounting mechanism
* Both functioned normally...almost
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Valve Testing in Magnetic Field

Valve On-Voltage in Magnetic Field

30
25 PS
20 ¢ ¢

5 ¢ & ¢ L

On-Voltage (V)

10
5

0
0 200 400 600 800 1000 1200

Magnetic Field (Gauss)

* Evaluate operation in fields ~1000 Gauss
* Both functioned normally...almost
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See, I learned something

Exposure to Siemens NX
Exposure to FEA (NX NASTRAN)
Conceptual Design Work

Documentation of Work (Engineering
Notes)

Working with manufacturers, and engineers
Available Strength Design (ASD) Analysis
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Questions?

A Special Thanks to...

Dave Pushka
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Eric James
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