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POST IRRADIATION EXAMINATION OF SELF S_?PORT

ELEME_T2SWITH SEVERE.IN-REACTOR CLADDING C0_ROSION (RMh2_)

INTRODUCTION

Three self support_ natural u,ranium_I & E prod,_ctionf_el eiements:_-_hich.

exhibited seri_as in-reactor cladding corro_ior_vere selected from several

• tubes of discharged pieces from P_-IP-_7_-A-FP. The eiem_n+_sv_re _ransferred

to the Radiometallurgy Laboratory for detailed examination to determine thickness

of the remaining cladding and measur_ arc"irradiation induced dimensional changes

in the fuel cores.

'_ Each element had four support tabs attached to each end a_d °_asf_om Paten= Lct

_ i K_.O09. The fuel geometry of all three was C IV NS_i)

Fuel Element Histories

Tube - Reactor 2'_64-C _264-C 3869-C

Series and Piece # 50W-12 50W-16 52W-14

i_ Date Charged 1/17/61 1/17/61 12/4/60

D sc rge 4/17/6 4/i7/6

Exposure (MWD/T) 686 686 lO51

_l_beFactor i.183 i°183 i._42

S_@_%RY AND CON,ClFJSIONS

• _4ostof the corrosion occured in the c.z......al one third of _he e_men._-"-_" _e_w_en

the set_ of suppor_ tabs Howe'/_r locallz_d ledging_2)o , at_,_k ex_ended from

c_add....g :_Nveen at the ends of_he area of generel corrosion _.othe ; _ _- t_e tabs

_he elements. The surface area affected and the amount of clmdding removed _::er_

(i) Pre irradiation specifications_ H-3-7360, Rev. 9 8/]_/60
(2) HW 64590 Rev. 3, JM Fours> Pos_ Irradiation Fael Elenent Examination Data

_rch 3, 1961 - Unclassified
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greater in the central po_ion_ the depth of penetration being _bout 5 mils

greater. The thickness of removed cladding averaged over the total external

surface area was about 4 mils. The minimum and maximum remaining cladding

obsa_red were 26 and 43 mils excluding A1-Si. Corrosion in t_e spire was

less with 52 mils maximum and 36 mils minimum of cladding rmmalning excludLug

A1-Si.

The average uranium OD increase was lO mils and the average ID increase was 8 mils.

Growth in the uranium was not uniform as the dimensions varied along the length°

DETAILS

The elements were visually examined and photographed as recel_,ed(Fig° 1)o

Element 52W-14 contained a hot a_ea at the male end° The corrosion .c.u_ed-_ °'_

generally in the central portion of the element_ with flngers of ledglng attack

extending toward the ends between the support tabs.

Each element was sectioned to remove three wafers; one from the midpoint and

from i.5 inches from each end. The sectioning lines are drawn in Fig. 1 and for

reference the wafers from #50W-12 were prefixed A, those from 52W-14 were pre-

fixed B, and those from 50W,16 were prefixed C.

The wafers were gound and polished to remove surface metal disturbed by sectioning°

Optical measurements of the cladding OD, the uranium OD, the uranium ID, and the

spire ID accurate to ±°003 inch were obtained. Two sets of measurements along

• perpendicular diameters were obtained from each wafer and appear in Table 1.

External and inter_l cladding and Al-Si thicknesses were obtained by using a

Filar eyepiece in the remote metallograph and appear in Table II.

Photographs of the _fers and the approximate locations where measuremenbs were

made are shown in Figur_ 2.

Radiometallurgy Laboratory

WJG/nat
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TABLE II

External Cladding and Al-Si Thicknesses XlO"3 Inches

-- *Maximum *Minimum Max. Al-Si Min. Al-Si
Wafer Thickness Thickness Thickness Thickness

,, -- _ _ ,, _ ,,,, _ ,= ,, , ,,,,,,,,,,, ,, _ ,, , _

A1 38.1 29.6 lO.7 6.8
A2 39.4 34.8 12.5 5.3
A3 40.7 33.5 18.9 5.3
B1 43.0 27.6 17.6 3.2

• B2 40.1 31.8 9.6 I.3
B3 41.8 25.5 13.1 4oC,

C1 41.1 32.5 ll.3 3.1
C2 I 41.9 38.4 9.4 3.6
C 3 l 43.5 33.4 12.4 3.4

-- ,........

Spire and Al-Si Thicknesses XI0"3 Inches

_ximum *Minimum Max. Al-Si..... _n. AI-Si

_afer I -- Thickness I I , Thickness Thickness , Thickness.....

Al 43.4 37.7 27.3 7.5
A2 41.6 38.9 20.0 7.4
A3 41.O 39.5 19.9 7.7
B1 48.6 37.7 26.5 4.0
B2 41.5 36.1 16.1 12.4
B3 52.6 43.2 18.5 1.8
cl 45.1 4o.5 Zl.3 2.2
C2 45.7 40._ 18.4 2.8

' c3 47.1 40.9 16.7 2.6

-*Claddingthickness readings do not include AI-Si.
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Figure i

Fuel Elements As Received

The lines indicate where sections were made and the _afers were
indexed for reference to the tables containing the dimensional
data.

PHOTOGRAPHS UNCLASSIFIED

, u , ,



-6- Ew-7o74%

Figure 2

The wafers from which the dimensional data were obtained.

c-1 C-e c-3
The approximate location of the diameter where measurements were

n_de were d2a_. These correspond to the diameters listed in Table i.

PHOTOGRAPHS UNCLASSIFIED
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