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DISCLAIMER 
 

This report was prepared as an account of work sponsored by an 
agency of the United States Government.  Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights.  Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof.  The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 
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1 . INTRODUCTION 

This procedure establishes the methods and sequence for evaluation of the Phoebus II Pressure 
Vessel /Nozzle Interface region as requested by Work Order 5-1630, dated August 5 , 1965^ 
anda specif ication letter dated July 15, 1965, from Mr . J . W . Neudecker of the Los Alamos 
Scientif ic Laboratory. 

2 . TEST OBJECTIVES 

The objectives of these tests are as follows: 

(a) To evaluate the load carrying capacity of the nozzle shear l i p . 

(b) To veri fy the nozzle flange load carrying ab i l i t y . 

(c) To investigate the effect of a nominal gap between pressure vessel flange 
and the nozzle shear l i p . 

(d) To evaluate the load carrying ab i l i t y of the attachment bolts and associated 
inserts. 

(e) To evaluate the shear-out loads on the pressure vessel f lange. 

(f) To evaluate the torque versus axia l load characteristics of the bolts and 
inserts. 

3. TEST DESCRIPTION 

3.1 In order toobta in a l l of the objectives listed above, the tests w i l l be performed in two 
phases. Phase I w i l l consist of the insert selection and the determination of the bolt 
torque versus axial load characteristics, and Phase II w i l l consist of the two dimen
sional model tests. 

3.2 Phase I Tests 

3 .2 .1 The three types of insertsto be evaluated are Hel icoi l P /N 1191- lOCN- l .25 , 
Keensert P /N KNH 1018-22, and Slimsert P /N SPL 628 S U - 1 . Thetest setup 
w i l l include 7039-T61 Aluminum blocks internally threaded to accept the 
inserts. 

3 .2 .2 The bolt head end of the test setup w i l l be such that the surface mating witK 
the bolt head simulates the hardness and surface f inish of the Has te l loy -X 
used in the nozzle. The aluminum blocks and the bolt hfead fixtures w i l l be 
f i t ted wi th adapters to make them compatible wi th the 400,000 pound capac
ity Riehle Testing Machine. 
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3 .2 .3 The test w i l l consist of torquing the bolt head and recording the axial load 
from the Riehle Testing Machine. This test w i l l be performed a minimum of 
four times for each insert. 

3 . 2 . 4 After completing the tests described in Paragraph 3 . 2 . 3 , an ultimate (or 
pul lout) load test w i l l be made on each insert to determine the fai lure mode 
and fai lure load. 

Phase II Tests 

3 .3 .1 Two dimensional models of the pressure vessel/nozzle interface, three bolts 
w ide, w i l l be fabr icated. The ends of the model w i l l be compatible (through 
the use of adapters) to the Riehle Testing Machine. 

3 .3 .2 The interface models w i l l be subjected to loads which duplicate the opera
t ional loads in magnitude and direct ion and interface moment values. This 
test w i l l be performed a minimum of four times on each model. 

3 .3 .3 Strain gages, displacement transducers, photostress, and Stresscoat w i l l be 
used to determine the interface behavior. 

3 .3 .4 After completing the tests of Paragraph 3 . 3 . 2 , the interface models w i l l be 
subjected to on ultimate load test in order to determine the fai lure mode. 

4 . TEST PROCEDURE 

Phase I Tests 

4 ,1 .1 Test four (4) inserts of each type wi th an unused 7039-T61 Aluminum block 
(Dwg. Nos, 3-763778-000, 3-763779-000 or 3-763780-000) for each insert. 

4 .1 .2 Veri fy the dimensional integrity of the insert installation threads wi th a plug 
gage before installation in the aluminum blocks. 

4.1 .3 A sketch of the test setup is shown in Figure 1 . 

4 . 1 . 4 Lubricate al l bolt threads wi th Lubribond Type A and al l " K " seals wi th 
Dow Corning N o . 11 . 

4.1 .5 Mount the test f ixture in the Riehle Testing Machine, as shown in Figure 1 . 

4.1 .6 Insert the bolt and aluminum block into the test f i x tu re . 

4 . 1 . 7 Torque the bolt into the test assembly in50 f t - l b increments to 150 f t - lbs and 
continue torquing in 20 f t - l b increments unti l an axial load of 23,000 lbs 
(approximately 240 ft- lbs) is reached. Record the axial load observed on the 
Riehle at each torque value on the data sheet in Table 1 . 
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4.1 .8 Record the break-away torque and remove the bo l t . Check bolt and insert 
for ga l l i ng . Relubricate the bolt i f necessary. 

4 . 1 . 9 Perfo.m the tests described in Paragraphs 4.1 .6 through 4 . 1 . 8 a total of four 
times wi th each bolt and insert combination. 

4 .1 .10 After completing the tests specified in Paragraph 4.1 . 9 , perform an ultimate 
load (pullout) test on each bolt and insert combination. Record the maximum 
load and the fai lure mode. Run the chart on the Riehle continuously during 
this test. 

4.1 .11 Take photographs of the test setup and test specimen fai lures, 

4 .1 .12 Transmit a l l data from Phase 1 tests to H. Hendricks, Department 431 , for 
selection of the type insert to be used in Phase ,i3 tests. 

4 .2 Phase II Tests 

4 .2 .1 Perform Phase II tests on three interface models as shown in Figure 2 , using 
the insert selected from the Phase I tests (only two models, Dwg. Nos. 
3-516006-000, 3-516007-000 and 3-516015-000, 3-516016-000, are pre
sently defined). One configuration is a LASL concept and the other is an 
ACF concept. 

4 . 2 . 2 The ACF Qua l i ty Control and Inspection Department w i l l perform a compre
hensive dimensional inspection of the interface models. 

4 . 2 . 3 Serialize the interface Models 1 through 3. 

4 . 2 . 4 Apply strain and displacement gages before assembly, as shown in Figure 3. 

4 . 2 . 5 Mount four (4) strain gages, ax ia l ly oriented 90° apart, as shown in Figure 

4 , on the middle bolt (modified) of each model to measure the axial and 
bending loads. Lubricate threads and seals as in Paragraph 4 . 1 . 4 . 

4 . 2 . 6 Apply Stresscoat before assembly to the models, as shown in Figure 5 , to 
determine whether addit ional gages are needed in subsequent tests. 

4 . 2 . 7 Apply photostress coating before assembly to the models, as shown in Figure 
5 . Displacement gages are not mounted on model face which is photostress 
coated. 

4 . 2 . 8 Setup the Gilmore Model 114 to record theoutputsof the strainand displace
ment gages, 

4 . 2 . 9 Setup photostress instruments to record the data from the photostress coating 
on one f lat face of the model. 
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4 . 2 . 1 0 The effects of various torque values w i l l be investigated; therefore, the torque 
values w i l l be selected at test time by the cognizant test monitor. 

4 .2 .11 Assemble the interface model in the Riehle, taking care that the instrumen
tation is monitored during assembly. 

4 .2 .12 Load the interface model in 10% increments (6000 lbs) to the fu l l power load 
of 60,000 lbs. 

4 .2 .13 Record instrumentation data at each load increment on the data sheet. 

4 . 2 . 1 4 Adjust torque according to Paragraph 4 , 2 . 1 0 and repeat Paragraph 4 .2 .12 
under direction of monitor, 

4 .2 .15 After the test data is evaluated, load the model unt i l fai lure results. Record 
the fai lure load on the data sheet. 

4 .2 .16 Take photographs of test setups and test specimen.failures. 

NOTE: A mechanical properties study shall be performed on the Haste l loy-X and the 
7039-T61 Aluminum to determine that the materials used for these tests meet 
the proper specif ications. 

6 
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Table 1 

PHASE I TESTS - INSERT EVALUATION DATA SHEET 

Date 

Insert Type 

1 Torque Value (ft-lbs) 

50 

100 

150 

170 

190 

210 

230 

Load Remarks 
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irrirjjtriXrril 

Hostelloy X 
or similar material 

7039-T61 Aluminum 

Figure 1. TEST SETUP FOR PHASE I TESTS 
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0.430 

1 /4"X 1/2" x 1/2" 
Block Cemented wi th C-2 

lacement Gage 

Displacement Gage 
mounting block cemented 
to specimen wi th C-2 
Strain Gages in Radius 

NOTES: 

1 . Mount gages using C-2 Cement. 

2 . Gages 1-6 and 25-30 to be C - 1 2 - 111 . 
Gages 7-24 to be C-9-111 . ,062" Igth, 

3 . Displacement gages to be 0- .050 inches 
range, sensitivity of 1 x 10"'* i n c h , such 
as Sanborn Model 581-25-1 . 

Figure 3. STRAIN A N D DISPLACEMENT GAGE LOCATIONS 
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Centerline of 
Gage Grid 

C6-141E Strain Gages (4) 
located 90° apart 

Modified 5/8 - 18 UN 1115487-5 
Aerojet Bolt 

Figure 4. STRAIN GAGE INSTRUMENTATION O N MODIFIED NOZZLE BOLTS 
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Apply Stresscoat to both sides and 
one face between the planes A & B, 

\////\ 400 to 600 M in/ in 
sensitivity. 

3 . 10099^ 800 \x in / in sensitivity. 
> 

tsj Figure 5. SKETCH OF AREA TO BE STRESSCOATED 
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