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AUTOMATED ULTRASONIC SCANNING OF FLAT PLAT[ NUCLEAR FUEL
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\Summary
* Flat plate nuclear fuel is subject to at Teast two fabrication
“iuduced f]awsiuhgch 1endnthemselves tp ultrasonic detection. This péperg
descriges a productipn inspection system designed at the INEL that

combines separate ultrasonic inmersion techniques to detect thin

MciéddingL]? and bonding of fuel to cladding. £lad thickness*refer; ‘ #

.to the amount ofnalum%uum cladaing remaining over the fuei after hot

rolling, while bonding refers to the quality of hond between the fuel

1 :
and jits a]umﬁnum matrix or cladding. 7?

{
e

The c]add1ng th1gkness measurement uses a unique 50 MHz transducer

T

operating in pu]se echo mode to dotect interfaces as c]oge together

as 0.15 mm «in q]um;qum. The transducer is held to withim® 0.1 mm

!

of a given positiaﬁ during higﬁ speed scanning by an eleclroimechanicalz

'Zf/;ervo. 'he bondi “ i

The bond1ng measurement uses two transducers in a thru transmis3ion

configuration. A:]ack of bonding causes a s1gn1f1cant loss of signal

4

which is recogn1zed as a flaw. ™ ] o

The ent1re system,1s conf1qured for maximum thiough- put on the-.
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product10n line. Scanning speed is typ1ca11y 1 meter per second with

a2 constant ve10c1ty over 80% of :the scan 1ength Inspection of the

typ1ca1 7. 6 cm by 127 <m fue] p]ate takes approx1mate1y 6 m1nu@es
Data output IS in C-scan format as well as a digital count of indications

for_the c]ad th1ckness measurement.’ﬁThe opéFator needs only to slide .

a fuel p]ate 1nto ththold]ng fixture, unroll fresh”papef’fo;\ﬁhe C-scan,

and push a start button to initiate the inspection. Since the plate
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is held on edge between two ggannjhg Leads the pu]se:écho clad measure-
i - ‘
ment is taken on both sides of tﬁL plate simu]taneoué]y so that each
"plate needs to be scannéd only dhcg.v The, combining of beth clad and
bond inspections into one oper;tian represents a significaQt ]abok?

savings over the previous method requiring two separate inspections.

High reliaﬁﬁlity and moduigrity are important features of the

system since down time qffects”the entire fuel production line. The

majority of the electronics which represents the unusual instrumentation

requﬁreﬂ for high resojution u]trqsonics[z] (3] was“configured from

&

commercially available modules tovéjlow most maintenance to be accom-

plished through replacement with spares. Modules are configured in

a standard NIM or Tektronix IM;SOO format for standardization.

“This measurement system represent significant progress in high

¢} i & \

"reso]ution ultrasonfcs in that fuel particles as small as 0.1 mm
that are covered by as little as 0.15 mm of aluminum cladding can

be reliably reso1vgd in a high speed production environmeq}; In

a

addition the configuration of this equipment into a:ﬁurn-key inspection

sxgtem portends substantial labor savings. -
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) fs held on edge between th scanning heads pherpu1se—ech0 clad measﬁreJ
men£ is takéhlén bofh sides of the plate simultaneous]yusoQgHat each
plate neceds togBe scanned only once.. Theﬁ;ombinipg of both clad and
bond jnspettions 1nxé one opergtiongrgpresents g~gi§nificant 1abor(

savings over the previous Qgthqq requiring ;wo éyparate inspectionsj
High;re]iapi]itywand modularity are imporfapt features of the

system since down time'affects the entire fuel production line. The

majority of the-electronics which represents the ‘unusual instrumentation

[2] [3]

required for high resolution ultrasonics was coﬁffguredﬁfrom :

commercially available modu]esgfo allow most”maiqpenénce to be accom-

plished throﬁéh replacement with spares. fModu]es are qonf{gured jn

a standard NIN or Tektronix TM-500 format for standardizatioh.” .
This measurement system representasignificant progress in hiéh

resolution ultrasonics in fhat,fue] particles as small as 0.1 mm

that are covered by as Tittle as 0.15 nm of aluminum c]addﬁng>can

be reliably resdlved in a high speed production environment. In

additiGanhe configuration of;this‘equﬁpmént into o turn-key inspection °

system portends substantial labor savings.
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