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I. OBJECTIVE

The objective of this test was to establish the machining capability of
hobbing fins on SKAP cladding.

II. DISCUSSION

In order to provide coolant mixing within the SKAP 8 reactor core, it is
desirable to have helical fins machined on some of the fuel elements.(l) An
example of a finned element with a thermocouple attached is shown in Figure 1.
The detailed drawing of a finned cladding tube is shown in Figure 2. The
technique used to machine helical fins is hobbing.(Z)

Fifty Incoloy 800 tubes approximately 21 inches long were machined by
hobbing. The machining was performed by Gear Supply & Broaching Co., authorized
by P.O. #N1150070. The starting material was .540 inch ID by .050 inch wall
thickness. The tubing was procured on P.O. #N700803 and was within the
requirements of STO160NB0037, '"Ni, Fe, Cr Alloy Wrought Products." Data for
the starting tubing are published in Reference 3.

. III. PROCEDURE

Each tube wes placed on a mandrel and placed between centers of the
hobbing machine as shown in Figure 3. A tube support bushing, mounted to the
hob cutter carriage, supported the tube. This tooling arrangement reduced

tool chatter and assured a good surface finish.

The ends of the tubes without fins were machined on a grinding machine.
Mzchining the tube ends on this second machine produced an undercut at the
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end of the fins. The undercut was exaggerated by a lack of concentricity
between the ends and the finned section.

Dimensions o the tubes were recorded after hobbing. Copies of the data
sheets are attached. The wall thickness was measured with a Vidigage. Four
thickness.readings were recorded for each of 5 positions along the length of
the tubes. Tube length, fin length, helical pitch and fin width were measured
with micrometers and calipers. The radius at the root of the fin and fin end
were measured with a radius gage, and undercut at the end of the fins was .
peasured with an optic comparator. The inside diameter was measured with a
trimicrometer. Surface finish was measured with a profilometer and verified
with visual standards of milling machine finishes.

IV. SUMMARY OF DATA

A summary of the dimensional data is presented in Table 1. Dimensional
averages and corrected standard deviations are presented. Results of a com~
parison of the dimensions with tle drawing requirements are tabulated in
3 Table 2. The dimensions which do not meet the print requirements are the
F finned length, unfinned length, helical pitch, and wall thickness. A compari-
son of 3 sigma dimension values, with respect to the drawing tolerances, show

the fin length sigma value is the only one which exceeds the specified

3 tolerance requirement.

% V. ATTACHMENTS

5 Attached to this report are copies of:

K 1. Purchase order for hobbing.

—— 2. Receiving inspection data.

3 3. Inspection Internal Discrepancy Report (IDR).
j‘ 4. Trip Report to Gear Supply Co.

5
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YI. CONCLUSIONS

The hobbing process will generale acceptable helical fins on the outside
of SHAP 8 fuel elements. The three sigma values for the dimensions are within
the tolerance regquirements shown on ths drawing, Fig. 3. Some nominal dimean-
sions were grossly outside the nominal requirements; therefore, the product was
Improvement in machine setup will eliminate these rejected
conditions. Assurance of proper machine setup could be achieved by inspecting
the first few parts machined at the vendor's plant.

rejectable.

-
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TABLE 1

SUMMARY OF DIMENSIONAL DATA

e s et ——
Item X S 3 Sigma Actual sﬁ::ﬁﬁi::ﬁ:n
Overall Length 20.999 .0057 ,017 20.999 % 017 21.00 % ,030
Unfinned Area Length 1.955 0073 022 1.955 t .022 2.00 % ,030
Finned Area lLength 16.524 01k Ok2 16.524 £ ,0b2 16.50 % ,030
ID (3/4" from End 1) <5395 | .000L4 | .OOO42 5395 £ 000k 540 £ ,001
ID (34" from End 1) <5394 .0001 .0003 5394 £ ,0003 S50 & ,001
ID (34" from End 2) 5394 | L0001 0003 5394 £ ,0003 540 £ ,001
ID (3/4" from End 2) <5391 | 0001 .0003 .5391 t .0003 540 £ 001
Fin ¥idth O74 .0009 0027 O74 t ,003 070 ¢ .010
TIR .003 .0015 .0045 003 & 0045 .012 Max.*
Pitch 5.587 .0013 .0039 5.587 ¥ .00k 5.5 & 0%
Undercut 0017 -0007 .0021 0017 £ 002 +001 Max.®

* Specification STO115MA0Q19
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. PABLE 2

" COMPARISON OF DIMENSIONS
0 SPECIFICATION REQUIREMENTS®

. ' Fumber" Kuzber
Ttea - Accepted Bejected

‘Overall Length | 10 o
Unfinned Area Length | o 10
Finned Area Length ' - 8 2
Pitch Length | 0 10
End of Fin Badius | 10 |~ o
F.n #idth 0
Fin Radius (Fillet) 10 -0
'Wall Thickness 0 - -10
Tm™ | 10 o
Undercut = ‘ 10 0

o O

* Sample of 10 pcs
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Trip Report to Cear Supply and Ultrasonic Dictrivuting Co.

April 28, 1971, Hatt ozssler and myself visited the subjzct cozrauy

to discuss the {HAP {in clzcuirg wori.

were Jack Santore and Foy Jenidns.

Cear Supply Co. has cempleted hiobbing
The surface

ve were zkle to cxomine.

excellent and the dirznsions aprrar

tube w211 tiicknees is running aprroxizavely JO3% inch,

£
recification reguirencn’
neasured ths pitch oz scverel

ruaning o Xiltle cut of spice Lpal
5.50 £ 0720 .dinch and the tube pitch

thicicatse =7¢
.

ol 4

Yy

3 v
LS

Cor contacte vith Geer Supdly

50 Incoloy e¢lading tubis. vhich
fipieh for these itnbes aprears
to e vithin specifizaticrn. Yhe
Cor wall

is 032 + .002, - .C2D inch. Ue
¢ladding tvekes. fne pitch is

is, tho piteh sroc. rogidircnont is
s runniug approxivatcly 5.8 ieches.

Ve roirted tris cut to I'oy Jenhins ond o ggeed the pitch was a 1ittle
hearye I teld oy thah for {leso pzroilcoairr fohoes, wo would roshably
acc2ps the ou™ of spoc condatieon, tub the Lydraulic rest rods Fad to .
roet tke enozificalidon Tivtche T mmlodinel {he nial Sor pited cunirol

on the Lytearnlic tise rols ves bosavze of “ue ellcet LT :ad on (22 Now

characteristics.

Thoy achiopied to zeching Mh2 cads o
toel in order To achieve Lz mcpuiae
fonge vsing ile hob Tedl ro-acing wav
finis: cnused »y this ivzchmicue v
Ve dicd 2ot sco this paxiie

grindtug. Y6 snpoars oFu”

is tnaccsptablc.

Coxrontly, Coiz Funpdy Toe 13 &9 iidicn up thelv wob ~eulsne for e
simalated fuel reds jor rydrauwlic tesiing. Lacse r10483 vill be sisilar
in configuration and Gianstcer to the zost recent deosiga of the Iusl
elexmmi. ez terc, : 527w oussd for hosz hhicd lunt rors
chonld be arziicadl: < ong o fvtesn.

In eonzlacion., 3t fo “hin 75 a very T oot

chee, liate tlozeslon col ot on. - hahul i eaviatlon.
20 agcLrvarle, bas 5OCL TN TS O Bl s
thesr macharo cot ubs. : o JLv.N s rrmrt reoavad

£ oro zosple Tthn ovalh ke hobbhing

i 2 Tunn rachiv g vas
- - 3 oemem > i -

of syuclrori-aiiez. Ve ruTface

(v
. T an e i
Cea e

- - e e b v -~ M
~eI rovmn and onneci. 2blea
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1% To: D.0, Canptell Pzge 2
¥rou: F.C. Schrag April 30, 1971
Jubject: Trip Pepori to Czax Supnly il Jlirasonic

Digirituting Co.

of %trinl end crror sct-un of the hobiiry rachine as oprosed to caleou-
lzting geor raticc. T2 oachiue oresrator anperrs ~eapctent erd

conscienticus. I thore are ooy questioas in renard to t&is coopany
cr tho qu2lily oi ith2ir sork. “lcaes deat
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