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Figure 8-67. PCCV Liner Model, Liner Seam Rat-Hole Study Case 4, Stress Contour, Analysis To 3.6 Pd
(Stresses in psi; Multiply by 0.00690 for MPa)
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Figure 8-68. PCCV Liner Model, Liner Seam Rat-Hole Study Case 4, Strain Contour,
Analysis To 3.6 Pd



4.5 o 1 9.04 =

5,27 - 4_Co" lb 7.23 -. Ca" lb
-- C.. b -0b. Ca". Lb

2.35 5.42

2.42 2.61

1.21 1.0

-0,00 .-0.00 ... 
0o.5 0.40 0.70 0.60 0.90 1.00 1.10 1.20 1.30 1.40 1.50 0.50 O0.0 0.70 0. 0 0.60 1.00 .10 1.20 1.30 1.40 1. 0

60.44t. 2 1..1tlon S

4.32 3.40 

2.43 -- lb I2.87 - -- csl
-Is .. L~ b /e6 are Lb

2.41 2.15

1.732 1.43

0.06 ~~~~~~~~~~~~~~~~~~~~~~~~0.71

-0.01 I 0 - -- - -- - -I --- 0.00 --
0.s .; .70 0.60 0.0; 1.00_ 1.10 1.20 1.20 1.40 1,530 0.50o 0. 60 0.70 0.00 0.0 10 .10 1.20 1.10 1.40 1. 0

vxess4. POW) v.""" Oa)
Aceti. 13 At d.. 100

Figure 8-69. PCCV Liner Weld/Rat-Hole Study; Horizontal Strain Comparisons
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Figure 8-73. PCCV Liner Weld/Rat-Hole Study; Vertical Strain Comparisons
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Figure 8-74. PCCV Liner Weld/Rat-Hole Study; Vertical Strain Comparisons



Figure 8-75. PCCV Liner Weld/Rat-Hole Study; Vertical Strain Comparisons
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Figure 8-76. PCCV Liner Weld/Rat-Hole Study; Vertical Strain Comparisons



_ Base

_ Fusion
- Back Up Bar

- +/- 10 mm either side of
weld fusion zone along vertical weld

Thinning at Gap equal to width
of Back Up Bar

Thickness Reduction
of 45% along Vertical Seam Weld
and 20% at Horizontal Back Up Bar Gap
No Reduction in Fusion Zone

Figure 8-77. PCCV Liner Weld Seam Rat-Hole Study, Base, HAZ, and Fusion Regions,
Extent of Thinning Zones, Back Up Bars and Horizontal Gap
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+4. 50E+04
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+4. OE+04

+4.50E+04

+5.00E+04

+5.50E+04

*6.000+04

+6.06+04

+7.00E+04

+7.50E+04

+INFINITY

SECTION POINT 1
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+2 .50E+04

+3. 00E+04

+3. 50E+04

+4 .00E+04
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+5. 00E+04

+5. 50E+04

+6.00E+04

+6 .50E+04

+7.00E+04

Horizontal Stress Vertical Stress Mises Stress

Figure 8-78. PCCV Liner Model, Liner Seam Rat-Hole Study Case 3c, Stress Contour,
Vertical and Horizontal Back-Up Bars With Horizontal Gap, Similar to Case 4b, No Thinning In Gap Region

(Stresses in psi; Multiply by 0.00690 for MPa)
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SECTION POINT 1

Ell VALUE
-INFINITY

4.0E 03

-3 .47E-1

+4.00E-03

+8.00E-03

+1.20E-02

+1.60E-02

+2.00E-02

+2.40E-02

+2.80E-02

+3.20E-02

+3.60E-02

+4.00E-02

+3.24E-01

SECTION POINT 

E22 VALUE

-1. 58E-02

-4.00E-03

-3.47E-18

+4. OOE-03

+8.00E-03

+1.20E-02

+1.60E-02
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SECTION POINT 1
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+2. 78E-02

+5. 56E-02

+8. 34E-02

+1.11E-01

+1 .39E-01

+1.67E-01

+1.95E-01

+2.22E-01

+2.50E-01

+2 .78E-01

+3.06E-01

+3.34E-01

Horizontal Strain Vertical Strain

Figure 8-79. PCCV Liner Model, Liner Seam Rat-Hole Study Case 3c, Strain Contour,
Vertical and Horizontal Back-Up Bars With Horizontal Gap, Similar to Case 4b,

No Thinning In Gap Region

Effective Plastic Strain



SECTION POINT 1

Sl VALUE
+1. 87E+04

+2. 00E+04

+2.50E+04

+3.00E+04

+3.50E+04

+4.00E+04

+4.50E+04

+5.00E+04

+S.50E+04

+6. 00E+04

i +6. 50E+04

+7.00E+04
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SECTION POINT 1
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-2. 05E+04

+2.00E+04
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+4.50E+04
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SECTION POINT 1

MISES VALUE
-INFINITY

+2.00E+04

+2.50E+04
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+3.501+04

+4.00E+04

+4.50E+04

+5.00E+04

+5.50E+04

+6.001+04
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+7.00E+04

+7.50E+04

+7. 89E+04

Horizontal Stress Vertical Stress Mises Stress

Figure 8-80. PCCV Liner Model, Liner Seam Rat-Hole Study Case 4c, Stress Contour,
Vertical and Horizontal Back-Up Bars With Horizontal Gap, Similar to Case 4b, Thinning In Gap Region

(Stresses in psi; Multiply by 0.00690 for MPa)



SECTION POINT 1

Ell VALUE
-INFINITY

-4. OOE-03

-3.4 7E-18

+4.00E-03

+8.00E-03

+1.20E-02

+1. 60E-02

+2. 00E-02

+2 .40E-02
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+3. 60E-02

+4.00E-02
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SECTION POINT 1
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+0.00E+00

+2.73E-02

+5.45E-02

+8.18E-02
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+1.36E-01

+1.64E-01

+1.91E-01

+2.18E-01

+2.45E-01

+2.73E-01

+3.00E-01

_ +3.27E-01

+3.54E-01

Horizontal Strain Vertical Strain Effective Plastic Strain

Figure 8-81. PCCV Liner Model, Liner Seam Rat-Hole Study Case 4c, Strain Contour,
Vertical and Horizontal Back-Up Bars With Horizontal Gap, Similar to Case 4b,

Thinning In Gap Region



|SECTION POINT 1

Sll VALUE

i _ -1.20E+04

+2.OE+04
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+3. OE+04
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SECTION POINT 
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+4. 50E+04
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Figure 8-82. PCCV Liner Model, Liner Seam Rat-Hole Study Case 5c, Stress Contour,
Vertical and Horizontal Back-Up Bars With Horizontal Gap, Similar to Case lOb, Thinning In Gap Region

(Stresses in psi; Multiply by 0.00690 for MPa)
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Figure 8-83. PCCV Liner Model, Liner Seam Rat-Hole Study Case 5c, Strain Contour,
Vertical and Horizontal Back-Up Bars With Horizontal Gap, Similar to Case l Ob,

Thinning In Gap Region



SECTION POINT 1

Sll VALUE
-INFINITY

+2.00+04

+2.50E+04

+3.00E+04

+3.50E+04

+4.00E+04

+4. 50E+04

+5.OOE+04

+5.50E+04

+6. 10E+04

+6.50E+04

+7. 00E+04

+7. 50E+04

+7 .88E+04

SECTION POINT 1

S22 VALUE
-8.00E+03

+2.00E+04

+2.50E+04

> +3.00E+04

+3.50E+04

+4.00E+04

+4.50E+04

+5.00E+04

+5. 50E+04

+6.00E+04

+6.50E+04

+7.O0E+04

+7.50E+04

+INFINITY

SECTION POINT 1

MISES VALUE
-INFINITY

+2.00E+04

+2.50E+04

+3.00E+04

+3.50E+04

+4.0E+04

+4.50E+04

+5.00E+04

+5.50E+04

+6.50E+04

+7.00E+04

+7.50E+04

+INFINITY

wiw! i-;

P .i

iA

,WI
I

-49;mu
iIlk

mi,
iamid

11.1

ml,

011010
1411
1, W.11

I i
11, I

I Fiat"

111

9 NJ
a

011
MI

AlI-1.

'W iL

MI'-1.1- �
'= ... v-

� i I
ZN&
;0!?

Al
it1111
iAff
'101M,

Blank

111191,

Horizontal Stress Vertical Stress Mises Stress

Figure 8-84. PCCV Liner Model, Liner Seam Rat-Hole Study Case 6c, Stress Contour,
Vertical and Horizontal Back-Up Bars, No Horizontal Gap, Similar to Case 4b, No Thinning in Gap Region

(Stresses in psi; Multiply by 0.00690 for MPa)


