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K1DM3 — Technical Note
Maintenance Manual
1 Introduction

This document is intended to cover the unique nature of the custom assemblies and parts of the KIDM3
module. Although attempting to cover all aspects it is not a substitute for common sense and standard
maintenance practices and observations of conditions that require close review or immediate attention.

2  Critical Spares List

The spares list can be found in Reference 1. A view of the spreadsheet is shown in Figure 1.

3  Tool list

872-LM8343 Level Pad Spanner Tool — This tool is used to adjust the piston, tip, and tilt of the mirror
assembly. The mirror assembly is locked to the groove plate thru kinematic couplings. The groove plate
is supported on the swing arm by three leveling pads. The Spanner Tool is used to both loosen the lock
nut and to also adjust the leveling pad.

4  General
Maintenance procedures and schedules can be found in Table 1.

Consumable parts - Swing-arm hinge pin o-rings. Duty cycle and load are benign on these components.
It is unlikely that they will be subjected to any wear for the life of the instrument

Expected life — The items listed in the spares table are those components that may not have an infinite
life. Mean time to failure (MTTF) is unknown for these components. For those with long lead times
spares should be maintained on hand. Components with only a couple weeks or less will not have
spares due to their quick turnaround.

5 Mechanical

5.1 Actuators — lubricate planetary lead screw as needed and replace seals as per manufacturer’s
recommendations, Reference 10. Check shaft and pins yearly for wear.

5.2  Clamps — check, wipe down and grease M2 steel contact surfaces yearly.
5.3 Hinge — check yearly for excessive or unusual compliance.

5.4 Bearing — due to environment and duty cycle the manufacturer claims no maintenance will be
required. Inspect yearly. Grease only if the seals or grease is contaminated. Monitor drive
and rotation motors for changes in current loads.

5.5 Inner drum rotation

Oil — Some machine and cutting oils used in fabrication and assembly leaked onto surfaces
between the inner and outer drums. Check periodically and clean up all traces. Use
KimWipes or other absorbent tissues or cloths. Do not spray any cleaning fluids or grease
cutters on drum surfaces. Apply fluids directly to tissues first before wiping. After cleaning
surface areas wipe dry with a tissue or cloth.

5.6 Docking system

Inspect the tang and the clevis entry edges at the scheduled maintenance intervals. Check for
surface wear, scratches, and any deformations. Note and document any conditions new since
the last inspection. Check attachment hardware of the tang to the swing-arm. Make sure the
sub-assembly is tight and rigid.

5.7 Ring gear inner drum positioner, V-blocks, and engagement wheel.
Check v-blocks and wheel for cleanliness. Wipe down with alcohol wipes if needed.

Check limit switches on the air cylinder. Check strain relief on wiring. Check retracting spring
for deformation, wear or damage.

5.8 Kinematic & defining points inspection/maintenance
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5.8.1 Instrument Module defining points — Inspect the defining points whenever the module is
removed from the tower and parked on the handling cart. Add grease at fitting and at
the acme screws. Clean defining point interfaces (cone, groove, flat) and apply a thin
coat of grease to them.

5.8.2 Deployment kinematics — wipe down interface surfaces prior to installation - then
grease contact surfaces yearly as in Section 5.8.1.

5.8.3  Mirror assembly kinematics

Inspect canoe spheres and v-blocks when mirror is removed for recoating. Check all
kinematic surfaces for wear and deformation. Note and document any conditions new
since the last inspection. Clean and grease the contact surfaces is above. An infinite
lifetime is expected due to the extended coating frequency.

5.9 Axial and lateral pucks — check pucks and glue bonds yearly for chipping and discoloration.

5.10 Flex blocks
Inspect flex blocks, Figure 1, for cracks, deformations, or unusual appearance in the flexure or
at the ends in the filets. If there is anything out of the ordinary or changes from the previous
inspection the module should be removed from service for a more thorough review and
inspection.

5.11 Mirror support flexures
On a yearly basis check all flexures for looseness or rattling. Check rod centricity with the
outer flexure housings (Figure 6).

5.12 Earthquake clips — check yearly for binding or contact with mirror.

5.13 Clamps & air cylinders
Check contact surfaces for cleanliness. Wipe down with alcohol wipes if necessary and apply
a thin coat of grease. Check limit switches on the air cylinders. Check strain relief on wiring
along with signs of wear or abrasion.

5.14 Outer drum plumbing - Check tubing and fittings for scratches and wear. Note azimuthal
location so that clearance thru the tower can be reviewed and inspected.

5.15 Hardware tightness — Reference 13 covers all the HW securing procedures. Check for loose
HW and re-apply Loctite if necessary.

6 Electrical

6.1 Overview and troubleshooting — For general KIDM3 electronics information see the
electronics overview (872-LE0001) and the top level schematic (872-LE0000).

6.2 Monthly maintenance
6.2.1 Fan, 48V power supply (M1eBox) - verify proper rotation of fan
6.2.2 Fan, heat exchanger (M1eBox) — verify proper rotation of fan
6.2.3 Heat exchanger coolant (M1eBox) — verify proper flow of coolant, check for leaks
6.2.4 Heat exchange fins — check for dust, clean as needed

6.3 Quarterly maintenance — monitor and record motor voltages and currents, report any
significant changes

6.4 Annual maintenance (or at mirror re-coating)

6.4.1 Brush contacts — Clean contact blocks. Inspect contacts and brushes for excessive
wear.

6.4.2 External cables - inspect for damage
6.4.3 Drum wiring — inspect for loose cable strapping

6.4.4 LEDs — inspect light coverings on inner drum Galil RIO (PLC) and Galil DMC (motor
controller) LEDs. Replace as needed.
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6.5

Rewiring events — For cables and wiring connected to moving components check for proper
and unrestrained motion of the moving component. Make sure there is no rubbing or abrasion
of the wiring. For lines that are static make certain that they are free and clear of any moving
or rotating parts.

Optical

7.1

7.2

7.3

7.4

Surface quality

7.1.1 cleanliness — Check mirror quarterly for accumulated debris and particulate matter on
the surface. Blow off particulate matter with compressed N2 or filtered dry air. Do not
use canned air, which can spit propellant residue.

7.1.2 Inspect the surface quality, looking for scratches, dings, water spots, blemishes or other
signs of degradation in the coating. Note and record any significant changes or cracks
since the last inspection. Document locations and take photographs.

7.1.3 Cleaning of K1IDM3 should be performed on a yearly basis. The module should be
removed from the tower and parked on the handling cart. See Reference 15 for
cleaning instructions.

Axial & lateral puck bonds

The epoxy bonds will not be visible due to their size relative to the pucks. Inspect the gap at
the edge of the puck; look for any material or debris in the area. With a gloved hand or
suitable mechanical probe check the rigidity of each puck. It should be solid to and with the
mirror.

Inspect the each flex rod and make sure the center node is symmetric with the housing, see
Figure 6.

Handling - Never touch the mirror with bare hands. Wear gloves specified for this purpose.
Procedures and practices when working with and around the mirror should follow the same
rules and requirements as applied to all primary mirrors and other optics. Specific handling of
the mirror assembly which includes removal for re-coating is covered in Reference 11.

Coating — See Reference 2 for requirements and documentation

Glycol cooling

8.1 M1 Box coolant flow — The recommended flow rate is 1.75 to 2.00 liters/min. Figure 7 shows
the location of the valve in the M1 Box. When facing the enclosure it is in the lower right
corner of the box.

8.2 Temperature — The temperature difference between inlet and outlet is less than 1°C during full
scale steady state electronic operation.

8.3  Pressure — line pressure should not exceed 150 psi, which it the rating for the heat exchanger
in the M1 Box. Check monthly.

8.4  Flowmeter — Refer to the user manual, Reference 3

8.5 Heat-exchanger
Check fan for excessive noise or imbalance Check exchanger air intake for dust and debris
build up; remove and clean as needed.

8.6  Plumbing — check for leaks among the fittings and abnormal noises in the lines. Check on a
monthly basis.

Pneumatic

9.1 Flow
Air flow on all clamp systems is adjusted and controlled by needle valves on each line. Adjust
as needed for proper operation without excessive noise or violent action.

9.2 Pressure

Air pressure on all lines should be within 100 and 120 psi.
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9.3

9.4

9.5

Air cylinders

Check limit switches on cylinders. Make sure the sensors are snug and do not move when
wires are tugged. Check strain relief on wiring. Make sure any shagging cannot effect
switches.

Fittings
Check fittings for noise and leaks.

Inner drum air delivery — clean the sealing surface on the inner drum. Wipe down quarterly.
Check and inspect the (Viton) O-ring on the outer drum; replace annually.

Special operations and considerations

10.1

10.2

Come-along operation and other manual control — If there is a loss of power or any other
reason the swing-arm cannot be operated by the actuators, see Reference 11 for manual
operation.

Responses and actions due to earthquake — Remove K1DM3 from the tower and secure it to
the handling cart. Perform all maintenance tasks listed in Table 1.

K1DM3 — Technical Note



872-LTN4001

General Maintenance Manual

5/10

rem

b
Catequry Quy|

Darcriptins HFGR Hudal ssn
Actuater Exlar :3 fizad ‘I ,
Ratery Air Matar Ingorrall Rand MOOTRYRZTSBRS meshenies
Air matar covpling AmerigesrGaar  20OF /1000 "‘LI"““
[ —— Magmater ©33H-400T T202s0s meshenic
s N o ™ o =

Pinian Gear uco T-LHIDS

A - CHO404 WLISCHTLIHOTRES )

Suing armeafaty PLO Galdl RIO-4T122-Whin-BiSS

T anoro e :&am-ma;ss-mrmA Deewmdar A
Fastation mater cantraller Galdl m&mﬁm‘;’“‘"m Clestranicr 1
Kinematic covplings Bal-Tes TO00-CS IVE-2000-CPM “"‘I"‘“
Kinsmatic cvvplings BalTes 3"::“'""”'"“""" ""“I"‘“ 3"
Duplay chomps Dartacs $00TEHL Seshaiaally
Daching Clamg. [ 03 methemianiy
SalsnaidVabie BIMEAIMDF MAVZI00-04-24V0C meshamissiiy
SelenuidVabe BimbalProumadyns SITUAC-D5-14-0 "“"I"‘i“ s
Hall[ffoch Senrar Charry YHI01501 Cloctranior 1
Comprosredaic dalivery schustar Bimba FOD-040.34-FHY "“'I"‘“ 1
Flaumster Hodland HeD4S 902 et
Flau Contraltabvs Farker F-i20-55 sy
Datant Valvs Salsnsid Inqersall Fand 1839 "'"“I"'i“ 1
DeplayFOB baard) $T2-LE04Z0-Dupluy FOB_r01 Clestronicr 1
Rastarisnf OF UCOlewtam 1T2LE0120+Fat atinn OB_100 Elestrmsicr 1
SeferyFOB 7L oy FOB_rtt Dlectranior 1
Pauer pratetion baard UCOlewtam STZLEON0-FausrPran_r0B Elestrmnicr 1
AFOR 7L _r0ds Dloctronior 1
Actustersncuder (magneticrtris)  Ronirhou Lan Elestranicr 2
AV peuarrurely TOK-Lemda HWS 150048 Deatranior 1
eV peuseraply TOK-Lamds LE150-24 Bloctranicr 1
ISAGIOTACSSR Crydam CwWATS Dloctranior 2
404 @ WOVOC SSR (4-32V0Cinpwt)  Crydam DC100040C Bleavranias 2
104 & LOVDO SER (3-12VDC inpnt) Ceydam GHI4TTSS Cloctranior 1
1046 24-240 SSR (1ZVACiapwt)  Omran GINA-DIWE-AC100-240 Elestranicr 1
SA@LOVDC (3-32V0Cinpur) Crydam DCLeSS Cloctranier 1
12 ahm 300Wrarirar Firhay-Huntingtan  FYE030020ERROKE Blectranicr 2
Drum encadet (magnaticrirp) L e LM Dloctranior 1
Erharnet rmuter Uiyt Cdqsrmarar B-5FP Clectranior 1
contact Machs cwrtam r Dlectranier lav
TSI BTN curtam 4 Electranicr lot
ME connsstuer warimar varimwr Dloctranicr lot
Renirhau sbialate sncuder Ranithou LANDCATIBEE WO

Curt §
0,000

450

1,000
3170
520
520
bRy
1,500
20

mn

o

"

1695

ws

L]

¥

0

£l

Lewd
Tima
dma

Ima

ime

Y ubs
23 wkr
T Y uber
-3 uakr
ime

Tulr

Tuk

ima

b
Tuk

Suls

Sulr

Jubr

Hatarame
-

TT-LM452E

$T-LMS 100
TT-LME00Y

ATT-LM5W00

STT-LML00%

$T2-LMSI01
$72-LHS20N
$T2-LMS101
172-LMS201

ATT-LMS200

ATT-LM5200

ATE-LMST00

Cammsntr

amupling

Fabdin houre

abarsdepars uithratation contrallar

PLC
TEATE AR A i SR SUTE et BE remas d unit wRknen
RIO-ATIZZ - WA BiSS canbo wod for sithor duckmrrafory

aharedepare withruiny srm contraller

doplaymentoytom; canserphars V-black

Mierer frry; canserphere. V-black
namanuals svaiible, mnlyrpecrheat

i avallobls mely, A
Ju ki . A far S22, Chatk
dopl 1 ey & ook
dnckinqrprtem
Hi1Bex alycaleprtom; have monval
HiBax glysaleyrtem
werify mads

rpare GUCSCrabarhippe dFab 2019

rpare GUCSCraberhipped Fab 2019

Actuatar travel, shrabet dor = i

e pwuer far st ation and deploy fretract
4 249

suntrallens

elocuricalivalanion far "Haduls Inrtalled” rianal
iralation and valtags deoy far "KIESTOP®

wred ve contrel TVDE vainner dram

load dump far pousr pratection baard

lesdarcoderinr brumratation

Fab'dinhowe

Fullratphar.

Yoach of erimp eibl 1 )

Figure 1 - Spares list.

Example print out from the Spares tab in the project spreadsheet.
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Figure 3 - Actuator with incorporated encoder.
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Figure 5 - Docking system
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FLEXURE HOUSING

/

CENTER NODE (ANTI-BUCKLE)

Figure 6 - Flex rod showing centration between the flexure housing and the
center node on the flex rod.

Figure 7 - Flow control valve for the coolant in the M1 Box, located in the lower
right hand corner of the enclosure.
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Table 1 - Maintenance Schedule

Item | Section Description Frequency Action Comments
. _— . . manufacturer's recommendations;
1 5.1 swing arm actuators yearly lubrication and seal inspection
Reference 10
2 5.2 clamps yearly clean & grease contact surfaces
3 5.3 swing-arm hinge yearly check compliance of hinge
4 5.7 detent motor yearly check for proper operation of check pressure
clamps
. . _ check surface wear and for
kinematics & defining ) .
5 5.8 ) yearly birnelling; clean & re-grease Note 3
points surfaces
6 5.8.1 acme nut Note 3 grease fittings and screw
7 5.8.3 mirror lock-down HW re-coating check for loose HW and proper
torqueing
8 5.9 axial & lateral pucks re-coating Inspect bgnd line and Note 1
surrounding area for cracks
9 5.10 flex blocks yearly inspect for cracks/deformations
10 5.11 flexure rods yearly inspect
. adjust clip to remove .
11 5.12 clip clearance yearly ad P v earthquake clip clearance
interference
12 5.15 loose hardware yearly adjust and tighten to assembly Reference 13
specs and torque document
13 6.3 motors yearly note and record current loads
14 6.3.1 brush contacts re-coating check contacts for corrosion
and wear
15 6.3.2 wirin carl check strain reliefs and wear on
6.3.3 9 yearly wiring
restraint of natural check wiring interference with
16 6.5 yearly .
movements motion
. . . mirror quality related to dust,
17 7 mirror cleanliness yearly inspect and clean as needed debris, & oil deposits
18 7 mirror quality yearly Note 2 degradation of reflective surface
19 7 mirror cracks re-coating inspect mirror for scratches and Note 1
cracks
. check box plumbing, all fittings
20 8 M1 box plumbing yearly for leaks

K1DM3 — Technical Note




872-LTN4001 General Maintenance Manual 10/10

Iltem | Section Description Frequency Action Comments
- check or air lines for proper
21 9 air lines yearly . check pressure
operation
heck f i f
22 9 clamps yearly check for proper operation o check pressure
clamps
23 9.5 air connect quarterly clean surfaces and check o-ring | Note 4
Notes
1. Perform first PM after a year, then at every re-coating thereafter
2. Refer to existing M3 PM practices regarding mirror coating and cleaning
3. Refer to existing M3 PM practices for defining points, perform yearly
4. Replace o-ring yearly
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