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Cyclotron Department / RTM - Radionuclide Technique in Mechanical Engineering
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The Main Features of RTM

» High Sensitivity: Wear Resolution up to

1/10 Microgram or several Nanometers

» non-contacting

r
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non-interacting

» on line, continuous _|
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Thin Layer Activation has been developed for

» all Industrial iron and Steel Grades,
» Non-Ferrous Metals and Alloys,
» Hard Metals and

» the most usual Ceramics.
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il Hip Joint Knee Joint

| Prostheses ;

1 TiAl6V4 oder TiAIENb7 / _

2 }_nﬁw..nnmq CoCr29Moé oder Zr0 5 UHMWPE
3 UHMWPE or h_mﬂm 6 CoCr29Mo6
4 Pur Titanium 7 UHMWPE.
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Aseptic Late Slackening of the Prosthesis
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Be-7 Implantation of
Endoprosthetic Materials
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Hip Joint Wﬂamlmm pear Year fol
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Target: Prosthetic Components :
Dimensions: 50 -100 mm Material: Polyethylen :umv
Critical AreaF: 1- 5cm? Labelling Depth s: 2 -3 ym

Specific Activity Be 22Na

(min.) [kBg/mg] 500 10

Total Activity

(F=1cm?, min. ) [kBq] 100 2
Number of Particles 6:-10"1 2-10M u
Beam:

g 5-10mm

Energy [MeV] for "Bein PE

1

3 for "BeinAlO,
2 for #Nain PE

5 for #Nain Al,O,

1 ~ Energy Wobbling for Homogeneous Depth Distribution
. Low Beam Contaminations are required
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RTM Measurement System for Prosthetics
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Real Time Wear of a
30 | Hip Joint Ball in a Simulator
Al,0,-Ball in Al,O;-acetabular cup,
- in water, Frequency: 1 Hz
20 e L . _.._.-ll.
. H “ i L 2 [ ] _
B

. (0.3+-0,1) pg / 3600 cycles  (0,5+- 0,05) pg / 3600 Ta_l

+ |38 +-14) pg / 3600 cycles

_F =05k bl | Fi = 0,3 kN, >
Fu=2,5kN . Fu= 3,0 kN

40 60 80 100 120 140
Number of Cycles/1000
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First Real Time Wear Measurement of a Bone Joint Pros

30

{1,1+- 0,5) pg /
7200 Cycles

(0,3+- 0,08) pg /
3600 cycles

(0,16+- 0,06) pg /
7200 Cycles

25

Wear Mass [pg]

Real Time Wear of a
Hip Joint Ball running in water in a Simulator
Al,0,-Bail in AlLO~Acetabular Cup with a HAK-Film
Frequency: 1 and 2 Hz, Force: 0,3 /3,0 kN

On (10 min) - Off (0,1 min) - Mode

730 780 830 880
Number of Cycles /1000
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Areas of RIA buv:nuzﬂ:

Prosthetics: - UHMWPE
~ Ceramics as Al,0; Zr,0

Mechanical Engineering:
~ Hard Coatings like
- Diamond
- TiC
- TiN
» Plastic Material for Shaft
Sealings, Gears, Belts a.o.
» Ceramics as Al,O, Zr,0,
Si,N,, SiC




