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Core Sample Handling System (CSHS)

» Core Sample Transportation
Mechanism (CSTM)

e Instrument Transportation
Mechanism (ITM)

Sample Preparation and Distribution System

e Crushing Station (CS)

CSTM

+ Powdered Dosing and /\
Distribution System (PSDDS)

 Powdered Sample Handling s ™
System (PSHS) l
PSDDS
PSHS
[ Part of SPDS
I Not part of SPDS cs
SPDS flowchart

PSHS
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Core Sample Transportation Mechanism

window for scanning

housing structure

launch locks

ALD door

Strengthening
shaft gear rod

actuator and gear

ALD door

ALD door
I/F structure

springs container

container
I/F structure

travel range for scanning
and sample handover to CS

bellow

CSTM Main Functions
* Move sample to instrument viewing port (window)

* Precision movement of sample under instruments
for sample scanning

* Move sampleto CS

gear transmition
(ratio 1:1)

Spring mechanism

gear rod
and I/F structure

Harmonic drive gear
and motor
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Instrument Transportation Mechanism 3%

ITM Main Functions

* Move optical instruments to viewing port

* Precision movement of optical instruments
for sample scanning

slide with I/F
structure

actuated spindle

guidings Instruments
envelopes
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Crushing Station (Jaw Crusher)

housing for moving jaw and

inlet funnel _ " g h
de-jamming mechanism

outlet funnel

drive shaft elliptical

gear stage

actuator

gearhead gear reductiuon

and transmission

CS Main Functions
e Crush core sample to fine powder

* Open crusher in case of jamming to let
sample fall through uncrushed

sealing

spline shaft

eccentric

arrester for de-jamming
open position

actuated bolt for de-jamming

bearing for de-jamming mechanism

bellow knee joint
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Ldirty zone

ultra clean zone

friction bearing ball bearings

liftin indle
bellows 1ting spi
guiding tube
slide block carriage
(part of arm structure)
guiding nut
ball bearing

friction bearing

interface assembly

Dosing Station Units

Positioner

PSDDS Main Functions

to Urey
* Move powdered sample to PSHS

to PSHS

Arm Structure

inlet funnel connecting pipe

covering

spacer
bushings

piezo- vibrator

sealing )
cup springs

thread (fixation to arm structure)

dosing wheel z rececmccccmcmccaan

bearings
coupling

sealing

outlet funnel / housing structure
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* Move powdered sample to Urey instrument

* Dose specified amount of powdered sample

* Dose specified amount of powdered sample

ultra clean zone

Jdirty

area“
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Powdered Sample Handling System

PSHS Main Functions

Move ovens to receive powder from PSDDS
Move MOMA ovens into tapping station

Move refillable container to receive powder
from PSDDS

Flatten sample surface in refillable container
Move refillable container under instruments

Empty refillable container
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Tested Materials
» Basalt

» Sandstone

* Salten Skov

* Wet/frozen Sandstone

:)h!!f ¥ o™

24991

* Marble
Core sample temperature
during crushing
Material Crushing Time Sticking Material
TC VC TVC TC VC TVC
,, 10000% - Basalt (massive) 1h 1/2h 1/2h 0.3% 0.3% 0.7 %
§ 80,00% /
5 s000s T4 Varble Sandstone 2h - 1/4h 4% - 0.6 %
g —=— Porous Basalt t/f
E 20.00% —aA— Massive Basalt (We rozen)
_g 0 .//%;7// —e— Sandstone
% 20,00%
E r~ Salten Skov 1/4h 1/4h 1/4h 2% 2%
0,00% T T T T
0 100 200 300 400 500 (pOWder)
Grainsize [pm]
Cumulative powdered fraction with jaw
gap setting at 300-400 micrometer
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Crushing Station Breadboard Test Results

Breadboard design influencing results

Milling Station Breadboard Test Log * Stable Crushing proven
Min GapL?:;Ng%eklrfa?ﬂgfgoa:‘p\us:ﬁﬁmﬂ?jrtnmllojn;rEﬂ;i;ﬁ:ﬁ;ﬁ:ﬁ11?‘5mm ¢ Cross contamination within acceptab|e
Date: 10.03.2008 Time: 15:25.20
Testar: SPJ Ilm Its

1000 — T T — T
Z s00f- . * Local temperature increase of core during
3 . . ..
Rt A AR 8 AR RRRARARARASARSaonam crushing is negligible

-500 L L .

.. » i i 2?" = - * Needed operational torques and forces
Z 500l ¥ || “ v . B} where found
8 Sl j' JI I i J' I|I |I JUL ||| | JUUAA ,'I |I A A A AR AN A A A A A A ] ] )
s . . . * Crusher housing/structure is not stiff

-500 .

o 50 100 150 200 250 300 enough when made of aluminium

L T T T T T
% 500 “ | . B
g ! l_'h-_."ll _.'Ii_lﬂ _{_ _nl_ll_ |_] || UL l I f| ' |'|L_'I|\_-|1L_!". _.'Ill_-ﬂl W |"|_.I'L_u"u_"'_."h_.'-._ LR N A A A =

0% 50 100 15!0 2{Im 2.‘!>D 3l!}EI

2 T

5

éo M| LM"J uﬁ--t‘lhf \w"\v Il 'wﬂmlll'w Punaaflathal b o it i A i PN s AN mdiIn

2ol

a 50 100 150 200 350 305
Time [s]
Example of force/torque curve during crushing
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Tested Materials
* Basalt

* Sandstone

Sample material

“Sticking” material (percent by weight of the dosed sample mass)

Laboratory [RD2]
ambient pressure,

room temperature

Climate chamber
ambient pressure,

low temperature

Vacuum chamber
(COz)
low pressure,

room temperature

Thermal-vacuum
chamber (CO;)
low pressure,

low temperature

« Salten Skov <01 % 0.1 % 0.1 % <01%
Sandstone
(red) (red) (red) (green sandstone)
* Marble
Basalt (massive) <01 % 0.0 % 0.0 % <0.1%
Marble =01% 0.4 % 0.1 % -
Salten Skov <04 % 0.4 % 0.8 % 0.2 %
Dosing Station cross contamination results
Dosed Sample Mass
M i 0,18
ass of one dosing step (average value) 0.16
Sample material Laboratory [RD2] Climate chamber Vacuum chamber Thermal-vacuum 0,14 +—H M AIRIIRIRIR IR IR IRIRIRIBIR iR RIRIR Rt D =
p ambient pressure, amblent pressure, (COz) chamber (COz} E 0,12 7
room lemperature low temperature low pressure, low pressure, ';' 0,1 T mimfeipin'ein'eininie'ein'ninin'e'ninin'e ' nin'n
room temperature low temperature % 0,08 4
0.145g 0112 g 0.150 g 0174 g = 0,06 1
: - - - 4, 9494444444444 -4-4-4a4-4da4d44d4-d4dHHHHHH HH
Sandstone (red) (red) (red) (green sandstone) 0,0
0,02 - sizisisisininisininininnininnininnlnininslnln
Basalt(massi\u’e) 02129 0.199g 0'2339 0218g 0 rr 1 1 T 1 T 1 T T 1 r 1T 1T 1 1 T 1 T T T T T T 17T \D\ LI I
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37
Marble 0.197 g 0.183g 0.194 g - Dosing Step
Salten Skov 0.094 g 0.086g 0.112g 0.093 g
] ] ] Example of Dosing Station repeatability
Dosing Station Test Results Mass per 0.1 ml dosing step
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Dosing Station Breadboard Test Results

Breadboard design influencing results

Motor Current Variation during 4 dosing steps

Basalt Sample

Diry Run

Motor Uncoupled
L]

O —

Cument [mA]
-
=
1

ol—ll & ) ) L LU 5 1 | — ]
0 5 10 15 F
Tirne [s]

Example of motor current during dosing

* Good functionality under all environments

Needed operational torques and forces
where found

Vibrators needed

With vibrator cross contamination
negligible
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Summary R

Breadboards proved to provide valuable information

CS breadboard showed problems to be solved in further design

Further breadboard activity needed (currently breadboards of CSTM and PSDDS are
being built)

DS showed good functionality under all environments.

Vibrators needed in DS
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