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Original JJ-Xray design circa 2005

Capacity

75 kg, centered
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Incident, Sample, and Detector
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Motion components circa 2017...and issues

Detector Arm Incident Table
« Near weight capacity At weight capacity
« Rack-and-pinion system for 264 — Angle 6, motion driven from
large torque through small radius narrow center arc stage
« Arm flex requires motor wait intervals Slits cantilevered off-center — 6, can bind
for settling 26, during alignment and Component re-positioning necessitates
data collection frequent re-alignment

%NOAK RIDGE

ional Laboratory




Proposed upgrade 2017-18

Incident table
2-D position sensitive
detector

W01

Goniostat
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IT and DA change angle by linear motion
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Incident Table virtfual motor

pi(6;) =/ (Licosb; — A;)? + (B, — b; + L; sin 6;)?

—(B;— b) + (B, — b)? + A? — CE(p)

0' i = 2 -1
(P an A; — Gi(p)
where
[ — L — A7 — (B; — b)?
Ci(p) = P oL, ( )
Li(mm) &,(°) p;(mm)
963.83 0.0 697.837
A;(mm) -1.0 684.074
566.62 -2.0 670.454
B; (mm) -3.0 656.990
580.11 -4.0 643.696
b; (mm) -5.0 630.585
6.35
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Detector Arm virtual motors

pi(204) = z§ + L + Ag

-2 lzd (Bd cos 264 — /Lg — BZsin 29d> + Ay ( /Lg — B2 cos 26,4 + By - 29d>l

r/iCd - \/Bzaz —a?Ci + ot

204(pa) = sin‘ll T a?
where
2 2 2 2
—zi—L5—A
Ci(py) = bq d . d d
a = zyBg + Aq /Lﬁ — B
B = zq /Lﬁ — B? — A4By
@ z4 = 1111.55 mm =>
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Learning how to drive it...
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DA mechanical issue 2021-24
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