4/5/06

Summary of ShockLog Results-First Article Undulator Shipment from Metalex

The first article Undulator from Metalex was shipped on 4/4/06. The Undulator was
packed inside of a wooden shipping crate isolated from the outside of the box through the
novel use of multiple tire inner tubes inflated around the Undulator along the entire
Undulator length. The Shockl.og monitor, supplied and installed by Metalex, was
mounted directly to the Undulator in the center and was accessible through an access
panel on the outside of the crate. The Undulator was shipped via truck from Metalex in
Cincinnati, Ohio to ANL in one continuous trip. Figure 1 provides the ShockLog
monitor summary report for this shipment.

Time of Loading at Metalex: 4/4/06 7.00 A M. EST
Time of Unloading at ANL: 4/5/06 12:00 AM. CST

e The most severe shock event occurred when the Undulator was unloaded at ANL
at approximately 12:00 A.M. on 4/5/06. This shock was just slightly over 0.75
g’s, a very low value. See Figure 2. In terms of modulus, defined as the square
root of the sum of the squares for the tri-axial accelerations, a value of only 1.013
g’s was generated during this event as can be seen in summary of peak
accelerations in Figure 1.

e At the time of loading at Metalex the most severe shock was only around 0.50 g’s.
See Figure 3.

e During transport the most severe shock was only around 0.75 g’s. See Figure 4.

e At no time during loading, unloading, or transport did the ShockLog monitor
register an alarm. The alarm threshold was set at 1.5 g’s.

e The method of packing seems to work very well, far superior to the results
obtained with previous Undulator shipments. The tire inner tube packing method
reduces the level of vibration experienced by the Undulator approximately an
order of magnitude from what the outside of the crate likely experiences during
transport.



2e8el sV Ixs[eIoN G2:10:01 9002/0/S0 90:Z1:01 900¢/0/50 uo pajulid

10doy Areuruung JOIUOJA SO[O0YS T 2In3L]

SpUOSSS
oL 60 80 L0 90 G0 ¥0 €0 z0 10 00
, _ i T i , o
W | m =
ﬁ , | , §ee dwes |
f o'l lPwepq ‘Zd Xew | XeN shemiy 10N 666'0:2 65°L:A
‘Adid Xew X 3id xew 00L] 651X uLeny ooy
o~ | o ‘SPUUERYD | SIUSAS JO OU X Bai'0:7 662°0:A
SRR L , / . ] PN e o N I i sl 9L shepzy| St S10lS Jo ou e sL| 65270 Wwem ooy
P M@A A Nl " ﬂ \ e S 00 awjuni eyol | sAep$og awij uni [ejol| Swil plossy Xep BG40 e 2oV
| = | G0+ Sy Z [enn| SO09 [eAlBu| | Yg) YibuaT] pioosy B buey
SOUEWIunS SO T0ong SISJOWORBI0Y
S+ 00-00-£0 9002/ 0#0 oleq el
ST XTWLIIN 0UvINGO aleN dnjeg
ﬁ o+ T e e e
Z— A X — )
9¥:00:1 | 900¢/70/30 ¥e Pabibo| zzge | Jopiooal Bo400YS Wl GE JUeA]
JusAg QIensg 1SON
JoquINNIUaAg

9¢ V¢ ¢€ 0¢ 8 9¢ v¢ < O0c 8. 9L ¥L 2 0O 8 9 v ¢ 0

L0 Ob
gl
(x4
(6) uonessEooy
SUONBIS[300Y Yedd JO AlBLUng delb SOg Sl
ge] con| (D, onjedue] puepd]
7oz 0L Ov00TLL 900CH0R0]  Z]  OF|  25enes 150W ) I
g8l 8/50 9G¥ /0 000CAOM0] 7 o] BulEM 1Siid %L NS 1dH 753 ON ELRS
. duwsl|  (6) SNpony awngleq sxy| 1Weng SSINU G "SI0y /z| _ UORBINg popiooey] Z0'LL 0A0K0| P
. 10:0L 90A0/50 S1eq peolumoq 100 0A0M0| Mels|  podeyd
(SueNy O ‘Sbullepn /&) SlUsAT /€ JUSWILIOD

+O191HV L X3]ejd |, 3]l Jo Joday



228l 3PV X3eloN G2:L0:0) 9002/¥0/50 L¥:21:01 9002/¥0/S0 Uo pajuld

SPUCRS
ob. 60 8 /[0 90 G0 ¥0 €0 ¢0 0 00 -

€l

7 QL0
. N AN VA
eV a a e wE

y ——— \ B0+
N N R A

AP

€I+
INYV 18 SUIpeoqU(] ‘JUSAH QIIAJS ISOIA 7 InIL]

G+

I— A— X— 6
9¥:00:. 1 9002/#0/S01e pebido] 7zg¢ | Jepic0ai BOPPOUSLIOY GE JuanT



¢c8¢l SPMV | XS[elSN 6211001 9002/70/50 €2:61:01 900¢/¥0/S0 Uo psjulld

SPUC0SS
G0 €0 ¢0 ¢gl0 460 G0 0 GO0 90 G000 00

GL(O

, 950
VN, -
S AN

% ] \éS// / . / 610
Jmmﬁfé\ﬁ wz«/‘m\ \ - %/ / il}ée 00
| |
~ < ol O+
L L
8E
XOTRISTAl 18 SUIPROT SULIN(] TUSAT 9ISASS ISOIA ;€ omSL] % 0+
GL O+
L== A=— X= B

9G-7}-20 9002701170 1 paiido] Zzgg |, Jepicoas BOTHOUS LU0 ) UshT



228¢ | 3PV X3EIBN G2 L0:0L 9002/¥0/S0 8€:€2¢:01 900¢/¥0/S0 uo psjuld

| SpucosS
Glo €10 10 8800 GO0 €900 <%0 800 G000 €00 00 cl-

€Ll

GLO-

ﬁ% B 0+
| />7\ GL O+

€l 1+

™

yodsuel], SULIN(] JUSAH AISAIS ISOIA 4 9InSL]

G+
Z— A— X— B
172160 900/70/701e petido] 7zgg | Jepicoai BOPOUSLIOL 9], Juang



