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DESCRIPTION WRITTEN BY DATE
ASSY, CARTRIDGE, CM, 18 KPSI DILORENZO JUNE 12, 2012

NOTES
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OPER OPERATION DESCRIPTION TOOL NUMBER/DESCRIPTION
1.0 PREP THE POD ASSEMBLY 999030379-1 Base Support Fixture
PART # QTY DESCRIPTION AND HOW TO APPLY GREASE
405012276 1 Shaft (lightly grease .375 dia only)
405012778 3 Washer, Hardened (lightly grease)
410003748 4 Spring, Clover (note orientation and lightly grease)
600000582 AR Grease (See 735002621)

1.1 Populate the Support Fixture (999030379-1) with Valve Shafts as shown.

1.2 Add Washers and Clover Springs to Shaft as shown in view.

405012778 (3X) WASHER-
Lightly greased

410003748 (4X) (Lightly greased Clover Spring) & 1.2

Note orientation (concave towards center washer)
Clover pattern in alignment to tangential springs.

11

405012276 SHAFT-
Lightly grease along
this diameter.
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289006760 REV H

OPER OPERATION DESCRIPTION TOOL NUMBER/DESCRIPTION
1.0 PREP THE POD ASSEMBLY, cont'd 999030379-1 Base Support Fixture
PART # QTY DESCRIPTION AND HOW TO APPLY GREASE
410001270 1 Thrust Bearing (pre-greased)
410001269 2 Washer, Bearing (lightly-greased)
405012272 1 Spacer (No Grease)
405011949 2 Shims, (.008 thick), (No Grease)

1.3 Continue component stack-up on Valve Shaft as shown below.

405011949 (2X) SHIM .008
NO GREASE

410001269 (2X)
WASHER BEARING
(LIGHTLY-GREASED)

410001270
THRUST BEARING
(PRE-GREASED)

405012272
SPACER
NO GREASE

NOTE: WIPE OFF ANY
EXCESS GREASE FROM
SHAFT PRIOR TO
ASSEMBLING OF SHIMS.
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OPER OPERATION DESCRIPTION TOOL NUMBER/DESCRIPTION
2.0 LOAD THE POD ASSEMBLY 999030379-1 Base Support Fixture
PART # QTY DESCRIPTION
289006761 1 Housing

2.1 Assemble Housing onto each Shaft/ Washer assembly in fixture as shown. (Ensure the
Alignment pin(s) are registered into the hole(s) in the fixture)
(NOTE: Remove dirty gloves prior to assembling the Housings onto the Shaft stack-ups.)

289006761
HOUSING
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OPER OPERATION DESCRIPTION TOOL NUMBER/DESCRIPTION
2.0 CARTRIDGE ASSEMBLY, cont'd 999030379-1 Base Support Fixture
999030379-2 ASSEMBLY TRAY

2.2 Place assembly tray fixture (999030379-2) over Housings as shown.

999030379-2

999030379-1
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OPER OPERATION DESCRIPTION TOOL NUMBER/DESCRIPTION
2.0 CARTRIDGE ASSEMBLY, cont'd 999030379-1 Base Support Fixture
999030379-2 ASSEMBLY TRAY

2.3 Hold both fixtures together as a sandwich and flip tray 180 degrees.

2.4 Remove (999030379-1) Fixture from the assemblies as shown below.

999030379-1
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OPER OPERATION DESCRIPTION TOOL NUMBER/DESCRIPTION
2.0 CARTRIDGE ASSEMBLY, cont'd 999030379-1 Base Support Fixture
999030379-2 ASSEMBLY TRAY

2.5 Place Base Support Fixture (999030379-1) under the Assembly Tray with
Pins facing up as shown.

2.6 Locate legs of Assembly Tray into recesses in Base Support fixture.

(NOTE: The Base Support Fixture pins will position the Shaft up, for ease in Rotor assembly)

Position Base Support
Fixture w/ Pins up
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OPER OPERATION DESCRIPTION TOOL NUMBER/DESCRIPTION
3.0 SCAN STATOR LOT CODE AND LABEL INTO SIGMASURE PER 735002132. N/A

Select Top Level Product: “289006760 ASSY, CARTRIDGE, CM, 18 KPSI”.
Note: completed genealogy records must be imported daily.



WATERS MANUFACTURING ASSEMBLY PROCEDURE PAGE 9 OF 29
289006760 REV H

OPER OPERATION DESCRIPTION TOOL NUMBER/DESCRIPTION
4.0 APPLY GENEALOGY LABEL TO STATOR N/A

PART # QTY DESCRIPTION

405012800 1 STATOR, VALVE, CM, 18 KPSI

615004350 1 LABEL, S/N, GENEALOGY, 18 KPSI CM CART

615004350
Adhere Label as shown starting at
notch.

Ensure that the barcode is not
obstructed and can be scanned.

:[ Text oriented as shown here }

405012800 [

This step requires
‘critical clean’ control
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TOOL NUMBER/DESCRIPTION

OPER OPERATION DESCRIPTION

5.0 APPLY LABEL TO RETAINING RING N/A
PART # QTY DESCRIPTION
615004273 1 LABEL, CART, 9 PORT CM, 289006760

405013266

1

RETAINING RING, VALVE, 1.125 DIA, CM

405013266

(289006760)‘_

v

615004273
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OPER OPERATION DESCRIPTION TOOL NUMBER/DESCRIPTION
6.0 ROTOR ASSEMBLY 999030379-1 Base Support Fixture
999030379-2 ASSEMBLY TRAY
PART # QTY DESCRIPTION
405012749 1 Rotor
6.1  Assemble Rotor(s) onto the Shaft alignment pins with “22” facing up as shown. This Step requwes

‘critical clean’ control

(NOTE: After Rotor assembly is complete, lift 999030379-2 Assembly Tray off of Base

Support Fixture and set on bench.)

405012749

Verify ‘22’ is on the face, Rotor
must slide over alignment pins
without pressing!
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OPER OPERATION DESCRIPTION TOOL NUMBER/DESCRIPTION
7.0 ASSEMBLE RETAINING RING TO CARTRIDGE N/A

PART # QTY DESCRIPTION

N/A 1 RETAINING RING WITH LABEL

7.1  Assemble Retaining Ring to the Valve Cartridge as shown.
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OPER OPERATION DESCRIPTION

TOOL NUMBER/DESCRIPTION

8.0 PRE-ASSEMBLE STATOR ASSY 999030379-2 ASSEMBLY TRAY
PART # QTY DESCRIPTION
N/A 1 STATOR ASSY

This step requires
‘critical clean’ control

Stator Assembly
Verify “W, 22” is on the \
face,

orient onto guide pin

Guide pin for
Stator orientation
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OPER OPERATION DESCRIPTION TOOL NUMBER/DESCRIPTION
9.0 ASSEMBLY AND ALIGN 3/32 INCH ALLEN WRENCH
999030379-2 ASSEMBLY TRAY
PART # QTY DESCRIPTION
405004702 1 Drive Shaft Clamp ] -
WAT039229 1 Socket Cap Screw This step requires
‘ R ’
9.1  Temporarily assemble the Drive Shaft Clamp onto the Shaft end to enable the critical clean’ control
alignment to the Housing. (NOTE: Remove Clamp carefully not to change the
alignment)

NOTE: ALIGN MARKS ON CLAMP TO _‘
HOUSING. FAILURE TO DO SO WILL

RESULT IN ROTOR DAMAGE! REMOVE

405004702 \ CLAMP WITHOUT DISTURBING

(NOTE Orientation) ALIGNMENT.

WAT039229 CAP SCREW
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OPER OPERATION DESCRIPTION

10.0 OPERATING THE INSTRON FOR FINAL SHIMMING

10.1 Double-click on the “Bluehill 3" icon on the desktop as shown.

=2

e
9600 BPS
Terminal

.
.
- |
==

I.\
[J<
38400 BPS

Terminal

o

Calculator

Convert

Bluehill 3

PAGE 15 OF 29
289006760 REV H

TOOL NUMBER/DESCRIPTION

N/A

CLICK (RED) BLUEHILL ICON
ON DESKTOP
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OPER OPERATION DESCRIPTION TOOL NUMBER/DESCRIPTION
10.0 OPERATING THE INSTRON FOR FINAL SHIMMING, cont’d N/A

10.2 Enter User and Password names in the Login box as shown
10.3 Click “OK” when finished.
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OPER OPERATION DESCRIPTION TOOL NUMBER/DESCRIPTION

11.0 BEGINNING THE INSTRON TEST N/A

11.1 Click on the “Test” icon located at lower left side of screen.

EE
FE.d nstrone [ meserasuaslength  Aslencotosd [%Mﬁ% [QA
Extension [in] Load [Ibf] ‘ H
“1 ~1.°1 1 2
i d .. 2
TEST ICON 8?1

Drsan| Ty

| EN\ZBEOC6464

=

Methad

Sacarity off | Lo machinn | Mo tat tyow | Sempde: Clamed  Mutoad: Clowwd | Qupoet: Cluswd |

T —

Lntidad - Faint

E S SRR T
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OPER OPERATION DESCRIPTION
12.0 SELECTION OF METHOD
12.1

REFER TO PRELOAD SPECIFICATION PER DRAWING 289006760,
DOUBLE CLICK METHOD: “Column Manager 620 Preload.im comp”.

289006760 REV H

TOOL NUMBER/DESCRIPTION
N/A

%X Instron Bluehill

s
mINEI'FIEN

Extension [mm]

00013

ontinue Sample

Create a new sample
Step 1 of 2 - Choose an existing test method

a. Choose a recently used method or click Browse...
b. Verify the information in the Preview window.
c. Click Next to name the sample.

“Column Manager 620 Preload.im

METHOD:

comp”

Column Manager 620 Preload.im com
Walves_600_FPreload.im_comp

CSC TENSION.im_tens
WValves_350_PreloadFAST.im_comp
MIXER_200_Preload.im_comp

CSC COMPRESSION.im_comp
CLOWER-SPRING_Preload.im_comp

Method name: Location:
Column_Manager_620_FPreload.im_comp ‘ |C:"..Users'
Most recently used methods:
Method name | Test type | Modified da
Column_Manager_620_PreloadFAST.im_comp Compression method 2/18/2013
WValves_600_FPreloadFAST.im_comp Compression method 11/20/2013
Valves 550 Preload.im_comp 5/28/2013

Compression method 5/28/2013

Tension method 5/31/2016
Compression method 3/10/2017
Compression method 2/20/2015.
Compression method 2/12/2014
Compression method 7f12/2012
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OPER OPERATION DESCRIPTION TOOL NUMBER/DESCRIPTION
12.0 SELECTION OF METHOD, cont'd N/A

12.2 CLICK “NEXT” BUTTON ON SAMPLE SCREEN, REQUESTING SAMPLE NAME.

CLICK - “NEXT” - ]

Name the new sample
Step 2 of 2 - Edit the sample settings
a, Enter a name in the Sample nama field.

b. Te change where a sample i stored, click Browse...
c. Chek Next to proceed with testing.

Sample name: m

Do not use these invalid characters | /: *?" <> |

Location: C:\Users\Public\Documents\Instran\BluehdlI3\Output
To choose a different sample location, click Browse...

Compression method: Valves_600_PreloadFAST.im_comp

To choose a different test method or method template, click Back to return to Step 1.
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OPER  OPERATION DESCRIPTION TOOL NUMBER/DESCRIPTION
13.0 CALIBRATING THE INSTRON N/A
13.1 A CALIBRATION MUST BE DONE AT START OF SHIFT OR PRIOR TO FIRST CARTRIDGE PRESSING.

NOTE: MAKE SURE THAT THERE IS NO LOAD UNDER TEST BEFORE CALIBRATION.
13.2 CLICK THE CALIBRATION ICON ON TOP RIGHT OF SCREEN THEN CLICK CALIBRATE ON POP UP BOX.

A MESSAGE WILL APPEAR IN POPUP BOX WHEN CALIBRATION IS FINISHED.

13.3 CLICK “DONE”

NOTE: AN ERROR MESSAGE WILL OCCURR IF INSTRUMENT IS NOT IN CALIBRATION (SEE ENGINEER).

T | _~\-IBRATION ICON =5 SE

Graph | * Operator inpats

Specimen % to # _]l E 1 - Untested d

y A

CALIBRATE

Transdwoer Setlings B

losd |Gan | Lmes | Chocks | Senes |

Tranaduce contg raton ILNG

Calrala I Ealnos Iﬁ.lsc.'k: I 11260446 i

~Curent #ale Calbranon bype. | Auzomatic
Cahatod
{Restomd(died Sep 13075200 2017

Romults 1

| Specmen dhoice nput 1 I Shim Size in Thou
| of]

-.00003 07568 |




WATERS MANUFACTURING ASSEMBLY PROCEDURE PAGE 21 OF 29

OPER OPERATION DESCRIPTION
14.0 PREPARE UNIT UNDER TEST
14.1

14.2

14.3
14.4

PLACE PREVIOUSLY ALIGNED VALVE CARTRIDGE INTO NEST RESTING ON
INSTRON PLATEN WITH V-BLOCK AND CENTER CARTRIDGE UNDER RAM.

FOR CONSISTANCY PURPOSES, PLACE NEST (999035926) WITH ARROW FACING
OPERATOR.

289006760 REV H

TOOL NUMBER/DESCRIPTION
(999035926) - NEST

(999035941) - RAM

(999038971) — V-BLOCK INSTRON

This step requires

PLACE THE HOLE ON THE HOUSING (NOT SLOT) TOWARDS THE OPERATOR AS WELL. ‘critical clean’ control

POSITION RAM (999035941) CLOSELY OVER TOP OF STATOR.

POSITION RAM WITHIN APPROXIMATLEY
.010 OVER TOP OF STATOR USING MANUAL
UP/DOWN SWITCH.

MANUAL UP/DOWN SWITCH -
USED TO POSITION RAM
CLOSELY OVER STATOR.

NOTE: SCREW HOLE
(NOT SLOT) IN HOUSING
IS FACING OPERATOR.

NOTE: ARROW ON NEST
FACING TOWARD
OPERATOR.

Tl T R P R ]

TEST IN PROC RESS
-
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OPER  OPERATION DESCRIPTION TOOL NUMBER/DESCRIPTION
15.0 PRESS TOGETHER USING THE INSTRON N/A
L) BALANCELOAD, THEN I\
2) RESET GAUGE LENGTH —
F¥dinsrro| PRIOR TO EVERY PRESSING. [[,* prer————p

Extension [in] - Load [Ib] [ E

Oparatar npuls

Specimen 6 to 6 ._‘_”1_7_"'£"'?ﬁ“'_.|_'_|

e 4
3 <

e R T

Specmen =
g 3 |

c.03 C.oe 2.05 2.0
Courpressive extension [in]

Results 1 =
Specmean choice nout .ll Shim Szein Thou Finish

“Neorex 5 J2.004
e S43 a.004
wHerew J.00L
~Horss - nues
“Nerew a7 2.0¢C
“Nore:s -0.001




WATERS MANUFACTURING ASSEMBLY PROCEDURE PAGE 23 OF 29
289006760 REV H

OPER OPERATION DESCRIPTION TOOL NUMBER/DESCRIPTION
15.0 PRESS TOGETHER USING THE INSTRON, cont'd N/A
15.1 CLICK THE START BUTTON ON UPPER RIGHT OF SCREEN AND WAIT FOR
RED FORCE LINE TO APPEAR ON SCREEN.
15.2 DRAW A ZOOM BOX AROUND THE TRANSITION. ZOOM IN AROUND
VERTEX OF ANGLE
TRANSITION.

Edit Cursor-Selected Points - Specimen 4

1. Preset point (Cursor)

Use the mouse to click on a data point that represents the value you want to use for tlje given cursor
point. Click the 'Next' button to continue.

Cursor point 1 No data point selected /

S00

700

S00

Specimen £
—— 4

Load [Ibf]

300

100

0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10 0.11
Compressive extension [in]

Data point selector: I l I
Help I Cancel I Previous l Next I Friish J
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OPER OPERATION DESCRIPTION TOOL NUMBER/DESCRIPTION
15.0 PRESS TOGETHER USING THE INSTRON, cont’d N/A

15.3 CLICK ON THE VERTEX OF THE ANGLE TRANSITION

154 CLICK “NEXT” THEN “FINISH”

Edit Cursor-Selected Points - Specimen 4 = !

1. Preset point (Cursor) W

Use the mouse to click on a data point that represents the value you want to use for the given cursor
point. Click the 'Next' button to continue.

Cursor point 1 Compressive extension: 0.09332 in Load: 609.42159 Ibf

670 | o~
650
630

610

Specimen #
—— 4

Load [Ibf]

580

570

550

0.091 0.052 0.083 0.054 0.085 0.056 0.097
Compressive extension [in]

- | Data point selector: kx| | Clear I

Help I Cancel l Previous I Nesxt I] Firesh l 15.4




OPER

WATERS MANUFACTURING ASSEMBLY PROCEDURE

OPERATION DESCRIPTION

15.0

155

PRESS TOGETHER USING THE INSTRON, cont'd

ENGAGE PRESS TWICE AND READ SECOND RESULT.
- GO TO STEP 7.0 TO RE-PRESS.
- GO TO STEP 1.0 IF RE-SHIMMING IS NECESSARY.

PAGE 25 OF 29
289006760 REV H

TOOL NUMBER/DESCRIPTION

N/A

- FIRST PRESSING IS TO SETTLE GREASE OUT OF ASSEMBLY.
- RE-SHIM IF NECESSARY AND REPEAT PRESSING UNTIL RESULTING
FORCE IS WITHIN SPECIFICATION PER DRAWING 289006760.

This step requires
‘critical clean’ control

Load [Ibf)

700

g1 Method

Graph 1

Specimen 6 to 6

680

660

640

620

600

580

560

540

520

500

Speamen #
6

0.00 0.01

0.02

0.03 0.04 0.05 0.06 0.07 0.08
Compressive extension [in]

0.09

> ACTUAL PRELOAD AND
. Results 1 _ — AMOUNT OF SHIMS TO
Specimen choice input 11 Pr[eul:gd Shim Size in Thou l / / REACH SPEC IS

<None>

<None>
<None>
<None>

zNopes

556
548
583
588
597

s W N

<None>

g e—

608

DISPLAYED HERE




WATERS MANUFACTURING ASSEMBLY PROCEDURE PAGE 26 OF 29
289006760 REV H

OPER OPERATION DESCRIPTION TOOL NUMBER/DESCRIPTION
15.0 PRESS TOGETHER USING THE INSTRON, cont'd 9/64 INCH ALLEN DRIVER (18 IN/LBS)
15.6 ONCE LOAD SPEC. IS ACHIEVED, TIGHTEN ALL THREE SCREWS TO

18IN/LBS), WHILE VALVE CARTRIDGE IS UNDER COMPRESSION. . :
( ! This step requires
PART # QTY DESCRIPTION I :
WAT025247 3 8-32 Allen Cap crews critical clean’ control

WAT025247 (3X)
TIGHTEN TO 18 IN/LBS
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OPER OPERATION DESCRIPTION TOOL NUMBER/DESCRIPTION
15.0 PRESS TOGETHER USING THE INSTRON, cont’d N/A

This step requires
‘critical clean’ control

CLICK RETURN TO RELEASE
COMPRESSION AND
REMOVE CARTRIDGE
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OPER  OPERATION DESCRIPTION TOOL NUMBER/DESCRIPTION
16.0 PREPARE FOR LEAK TEST 3/32 INCH ALLEN TORQUE WRENCH
(7 IN/LBS)

999028080 - ALIGNMENT TOOL

16.1 ASSEMBLE CLAMP (405004702) TO SHAFT AND TIGHTEN TO (7IN/LBS),

VERIFY ALIGNMENT. Th|S Step reqUireS

CARTRIDGE IS NOW READY FOR FINAL LEAK TESTING. ‘critical clean’ control

NOTE: ALIGN MARKS ON CLAMP TO
HOUSING. FAILURE TO DO SO WILL RESULT
IN ROTOR DAMAGE!
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OPER OPERATION DESCRIPTION TOOL NUMBER/DESCRIPTION
17.0 TESTING N/A

17.1 TEST ALL VALVES PER TEST SPEC. (USE CRITICAL CLEAN GLOVES DURING TESTING)

18.0 ATTACH LABEL TO HOUSING

PART # QTY DESCRIPTION
615004065 1 Label, Do Not Disassemble

NOTE: (Refer to Routing for packaging instructions.)

END

(NOTE: PLACE LABEL 615004065
APPROXIMATELY AS SHOWN)

289006760




