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Process Flow Chart

Job Information

Customer: AmeriKam | Job: Valve Body
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Sign-Off / Approval

Documented By / Date: IApproved By / Date:
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NGNB MANUFACTURING

OPERATION SHEET

JOB INFORMATION

CUSTOMER: AMERIKAM JOB: NGNB-FV-REVA

OPERATION: 05

MACHINE: N/A FIXTURE: N/A

PROGRAM: N/A

WORK OFFSET: N/A

CYCLE TIME: N/A

OPERATION PRINT

REFERENCE DOCUMENTATION

slw|nf-

OPERATION PROCEDURE

RECEIVE & VERIFY SHIPPING PAPERWORK

INSPECT BAR STOCK: 11/32" x12'

1
2
3|IF PASS, MOVE TO STAGING AREA
4
5

SIGN-OFF / APPROVAL

DOCUMENTED BY/DATE:

APPROVED BY / DATE:
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NGNB MANUFACTURING

OPERATION SHEET

JOB INFORMATION

CUSTOMER: AMERIKAM JOB: NGNB-FV-REVA

OPERATION: 10.02

MACHINE: SCREW MACHINE FIXTURE: COLLET CHUCK PROGRAM: N/A

WORK OFFSET: N/A

CYCLE TIME: 5 SEC

OPERATION PRINT

REFERENCE DOCUMENTATION

—

1[NGNB-FV-REVA-OP10.02-5T1-TLS
2
3
4
OPERATION PROCEDURE
1[PROFILE OD SIMULTANEOUS #2 TCGX1.88(1.2)1-AL MATERIAL: CDA360 BRASS
2|[PLUNGE ENDMILL .628/.625 HOLE TOOL# NGNB-FV-CEM1
3|TOOL RETRACT
4[INDEX NEW PART
5

SIGN-OFF / APPROVAL

DOCUMENTED BY/DATE:

APPROVED BY / DATE:
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1"#$% 8D (&3) "2$% ErS ["®C, “NO(12) #13(1/14(.1)131254.671(1317/00
& -10%% 18) 0/1234+$ &+, 22'(917)2:1( |
515% " IH$%ES (85)56,+$4 515,04 IS THSES (7 PRRESET)
|6601.).:10)J65.

.66013)")7

""($)&+13831/3"4
""" ($% "&c+-13"4 "($53/0++- &+ 67 )'’5$89 1"0&$;< "($+4./+0+4" +5.+) -80= 380>8++5
69 PROFILE 1.03125 PROFILE INSERT 1500 0.006 0.006 0.00000 1 5500 33
66 BORE HOLE 0.62700 SPECIAL END MILL 1 1300 0.003 0.003 0.00000 4 5500 17
ICDEF
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NGNB MANUFACTURING

OPERATION SHEET

JOB INFORMATION

CUSTOMER: AMERIKAM

JOB: NGNB-FV-REVA

OPERATION: 10.04

MACHINE: SCREW MACHINE

FIXTURE: COLLET CHUCK PROGRAM: N/A

WORK OFFSET: N/A

CYCLE TIME: 5 SEC.

OPERATION PRINT

REFERENCE DOCUMENTATION

NGNB-FV-REVA-OP10.04-ST2-TLS

OPERATION PROCEDURE

PLUNGE FORM TOOL 01

FORM TOOL 01

MATERIAL: CDA360 BRASS

TOOL RETRACT

INDEX NEW PART

Ul |wW|IN|F-

SIGN-OFF / APPROVAL

DOCUMENTED BY/DATE:

APPROVED BY / DATE:




1..202)=.>1047((1

1"#$% I"H$%8S (&S) I "85% o+ R %./01..2 I
&-"-10%% 13) | 0/1234+$ &+, 45/(60/)578)( |
5"18% I"1H$%&S (8$)$.9"+$41.0$124 S8 TS Y6RSY6 L

1..209)1702)=.>1

""($)&+13831/3"4

1..2078)")/.

"($% [ "&+-3"4 [ "($53/0+'+- | &t [ 67 [ )5%89 [ 1"0&$i< | " ($+4.1.+0+4" [ -&0= | 3&0>8++5
| FORM TOOL | 1.03125 | FORMTOOL #1 | 1500 [ 0003 | 0003 | 0.00000 | 5500 | 17
I@ABC
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NGNB MANUFACTURING
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1..202)>.21047((1

JOB # 1"I#$%8$'(&3) | OP # ot [TooL STYLE: %.'01..2 | |
PROGRAM # 13) | MACHINE TYPE: 45'(60/)578!(
DOC # 1"I#$%&$'(&$)$.9*+$41:0$124 TOOL # I"#$%683%1;

1..209)1702)>.21

1..20@8)")/

TOOL SPECIFICATION
TOOL # [ OPERATION [ TOOL DIAMETER [ TYPE [ Ve | stoFz | comp.fz | TOOL ENGAGEMENT | EDGEs | RPMs |  IPM/FEED
64 [ FORM TOOL [ 1.03125 | FORMTOOL#2 | 1500 [ 0003 | 0.003] 0.00000 | 1 [ 5500 | 17
TABCD
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NGNB MANUFACTURING
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TOOL LAYOUT SHEET

JOB # NGNB-FV-REV-A | OP # 10.08 [TooL STYLE: THREADING TOOL

PROGRAM # N/A MACHINE TYPE: SCREW MACHINE |

DOC # NGNB-FV-REV-A-OP10-ST4 -TLS TOOL # NGNB-FV-THT1

TOOL PATH LAYOUT
TOOL DIAGRAM
TOOL SPECIFICATION
TOOL # OPERATION TOOL DIAMETER [ TYPE [ Ve [ stDFz [ comp.fz | TOOL ENGAGEMENT | EDGEs | RPMs |  IPM/FEED
66 CUT THREADS 0.22500 | THREADING TOOL | 1300 [ 0002 ] 0.002] 0.00000 [ 1 | 5500 | 11

Notes

TOOL # 66 HAS A DEPTH OF CUT OF .229

ALSO TOOL # 66 HAS AN APPROACH DISTANCE OF .030




NGNB MANUFACTURING
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67 [ CUT OFF PART [ 0.12500 CUTOFFTOOL | 1500 | 0003 ] 0.003] 0.00000 [ 1 [ 5550 | 17
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OP 20 Rotary Table



Clamp for Rotary Table



NGNB MANUFACTURING

)'+(&1=)5-<A++1
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TOOL LAYOUT SHEET

"#$%& NGNB-FV-REV-A | 1%& 20.02 |$"(%)$*(+, CUSTOM END MILL |
VH-#".%8& N/A | "/012+%$*1+, ROTARY TABLE |
3/%& NGNB-FV-REV-A-OP20-5T1 -TLS $"(%&MGNB-FV-CEM2
TOOL PATH LAYOUT
TOOL DIAGRAM

$"(%)!+/161/"$1'2

$"(%& [ H'$12 | $"(%31" +$+# [ $HI+ | 45 | )$3%67 | /.18%9: | $"(%+2-"-+.+2$ [ +3-+ | #1.; [ 11.<6++3

67 | BORE HOLE | 0.62800 | SPECIAL ENDMILL2 | 1300 [ 0003 | 0.003] 0.00000 [ 24 [ 7908 | 19

Notes

TOOL # 67 HAS A DEPTH OF CUT OF .210
TOOL # 67 ALSO HAS AN APPROACH DISTANCE OF .030 AND A RAPID DISTANCE OF .500




NGNB MANUFACTURING
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NGNB MANUFACTURING
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JOB # 1"I#$%8S'(&$) | OP # ot [TooL STYLE: %.'01..2 | |
PROGRAM # 13) | MACHINE TYPE: 45'(60/)578!(
DOC # 1"I#$%&$'(&$)$.9*+$41:0$124 TOOL # I"#$%685%1;

1..209)1702)G.D1

1..20C8)")/

TOOL SPECIFICATION
TOOL # [ OPERATION [ TOOL DIAMETER [ TYPE [ Ve | stoFz | comp.fz | TOOL ENGAGEMENT | EDGEs | RPMs |  IPM/FEED
64 [ FORM TOOL | 1.03125 | FORMTOOL#2 | 1500 [ 0003 ] 0.003] 0.00000 | 1 | 5500 | 17
>?@A

*11..20B0-<07)40)0C(9170.9%605D10.%0,*EF;

)24.01..20B0-<07)40)10)99'.)570C841)!5(0.%0, +:+




NGNB MANUFACTURING
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65 DRILL SMALL HOLES [ 0.15740 | ENDMILL 157 | 1300 [ 0003 | 0.003] 0.00000 [ 2 [ 20000 | 40
1?7@AB
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NGNB MANUFACTURING

OPERATION SHEET

JOB INFORMATION
CUSTOMER: AMERIKAM JOB: NGNB-FV-REVA OPERATION: 20.10

MACHINE: ROTARY TABLE FIXTURE: NEST & CLAMP PROGRAM: N/A WORK OFFSET: N/A CYCLE TIME: 5 SEC
OPERATION PRINT

REFERENCE DOCUMENTATION
1|NGNB-FV-REVA-OP20.10-ST3-TLS
2
3
4
OPERATION PROCEDURE
1|PLUNGE ENDMILL TOP & BOTTOM COBALT .157" ENDMILL MATERIAL: CDA360 BRASS
2|TOOL RETRACT
3|INDEX NEW PART
4
5
SIGN-OFF / APPROVAL
DOCUMENTED BY/DATE: APPROVED BY / DATE:




"#$%8& 1"#$%8&S$'(&5) | '1%8& ot [$"(%)$*(+, ,-.10(1102344 |
' -#"%& 15)0 | "1012+%%$1+, '67)'807)#4( |
3'1%& 1"#$%&$ (&3)$69*+$:7,0874: $"(%& +<+;+5)=+>)
766409)7E04)86F7
7664013)")2
$"(%)!+/161/"$1'2
$"(%& | H#'$12 [ $"(%31"+$+# $H1+ | 45 | )$3%67 | I.18%9: | $"(%o+2-"-+.+2$ +3-4) [ # | 11.<6++3
65 | DRILL SMALL HOLES [ 0.15740 | ENDMILL .157 | 1300 | 0003 | 0.003] 0.00000 2 [ 20000 | 40
1?7@AB
- [76640C0D.0E):0)01(97E06%0=F706%0,~++
*|76640C0D.0E):0)!0)99'6)=E013:7)!=(06%0, +;+0)!10)0)931013:7)!=(06%0, .++
<




NGNB MANUFACTURING
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NGNB MANUFACTURING
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Part Number

NGNB-FV-REV-A

Part Name:

VALVE BODY

Engineer's Name:

BERGMAN, MCKILLOP, WYNS, YAX

FACE

Notes: |

L 13 |

T

| |

| |

Balance Stock Removal
line[ Op Stock Machine to Dimensions Line Allowances
no| no Adders Mean +/-tol bl c] dl e] fl g h] i | Mean +/-tol Equation Mean +/-tol
1 |20.04 0.662 0.002 1 SOLID >
2 |20.04 0.612 | 0.005 2 SOLID —>
3 | 20.04 0.446 | 0.004 3 SOLID >
4 120.04 0.2915 | 0.0025 4 SOLID >
5 120.04 0.105 0.005 5 SOLID >
6
7 | 20.06 0.2085 | 0.0015 7 SOLID >
8 120.06 0.0835 | 0.0015 8 N SOLID >
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
PF| Description Dimensions Product Drawing Balance Dimensions Resultant Data Tolerance Path
26 0.662 | 0.002 26 0662 | 0002 1
27 0.612 0.005 27 0.612 0.005 |2
28 0.446 0.004 28 0.446 o004 3
29 0.2915 | 0.0025 29 0.2915 | 0.0025 (4
30 0.105 0.005 30 0.105 0.005 |5
31 0.2085 | 0.0015 31 0.2085 | 0.0015 (7
32 0.0835 | 0.0015 32 0.0835 | 0.0015 (8
33
34
35
36
bi ¢ di el fl gi hl i j



Part Number: NGNB-FV-REV-A Part Name: Engineer's Name: BERGMAN, MCKILLOP, WYNS, YAX
Notes:
=
Balance Stock Removal

line] Op Stock Machine to Dimensions Line Allowances
no|[ no Adders Mean +/-tol al bl ¢ Mean +/-tol Equation Mean +/-tol

1 (10.02 0.007 0.005 SOLID >
2 [10.02 0.616 0.005 SOLID >

3

4 [10.04 0.056 0.005 4; SOLID >

5 110.04 0.056 0.001 ( | | SOLID >
6]10.04 0.084 0.001 SOLID >
7

8 | 10.06 0.159 0003 [ | | SOLID >

9 110.06| -0.020 0.040 0.005 SOLID >
10 0.099 0.008 8-9

111 10.08 0.099 0.002 10- 11 0.013 0.020
12 10.08 0.060 0.005 8-11

13 10.10 1.290 0.005 SOLID >
“l
15 20.02 0.210 0.005 SOLID >
16| 20.02 0.025 | 0.005 16] SOLID >
A R e e B

18 | 20.04 0.860 0.003 SOLID >
19 0.140 0.002 5+6

20 0.196 0.007 4+20

21

22
23

PF Description Dimensions Produc Resultant Data Tolerance Path

24 0.025 0.005 24 0.015 0.005

25 0.056 0.002 25 0.056 0.002

26 0.056 0.001 0.056 0.001

29 0.005
30 0.005
31 0.005
32 0005 | | |

33 0005 | |

34 0.005

35 0.003

36

SIDE




Part Number:

NGNB-FV-REV-A

Engineer's Name:

BERGMAN, MCKILLOP, WYNS, YAX

Notes:

Balance Stock Removal
line| Op Stock Machine to Dimensions Line Allowances
no| no Adders Mean +/-tol Mean +/-tol Equation +/-tol
~1120.06 0.078 0.005 SOLID >
2 120.06 0.078 0.005 SOLID >
'3
4 | 20.08 0.078 0.005 SOLID >
5 120.08 0.078 0.005 5 SOLID >
6 ”~
7 120.10 0.000 0.005 SOLID >
8 |20.10 0.000 0.005 SOLID >
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
PF Description Dimensions Drawina Balance Dimensions Resultant Data Tolerance Path
26 0.000 0.005 0.000 0.005 |7
27 0.078 0.005 0.078 0.005 |2
28 0.078 0.005 0.078 0.005 |4
29 0.000 0.005 0.000 0.005 |8
30 0.078 0.005 0.078 0.005 |5
31 0.078 0.005 0.078 0.005 |1
32
33
34
35
36




NGNB MANUFACTURING

FIRST PIECE INSPECTION

JOB INFORMATION

CUSTOMER: FSUMFGE |  JOB: NGNB-VS-REV-A "H$%&& )*(+,  H%E&)
TooLs: | 8-#05"6&587-".0#8.8&& |-01&2"32$4 5"60-$.4 705.87$#$.
-.8J06$87$#$.& I$-#>&705.87$4S. 9:,685<
4$5#081&=§ #>$8.$#05"6&] "S#3"6& 43$5#081&=8  #>$8.$#05"6& "5#3"6&
107$14081&/ | 107$14081 | 107$14081 | !07$14081&/ 107$14081 107$14081
A-A 1 2@AB?@AA  +?@AC [C-C 26 )?DB+ )?DB+'
A-A2 PR (PREY R DETAIL A 27 D'&705.8E )D&705.8E
AA3 +27D +2%) DETAIL A 28 +&1$2 +&I$2
A-A4 ?A+(?'D +2'B DETAIL A 29 NAEFE@&6547 +2)AA
AAS ?DB'(?D,B +?D,*  |DETAIL A 30 +2@)) 2@)+A
A-A6 2+)+&F&'AI$28 2++BAGFAISRDETAIL 4 31 2D)+(?D+C +?D+B@
AA7 2)+&701 +2)+D  |DETAIL A 32 2+C,&HG- +7+C,
A48 +?@DB +?@D,A |DETAIL 4 33 2@@'(?@@D 2000
A-A9 2)BA(?)B@ +?)B@D |DETAIL 4 34 D'&705.8E )D&705.8E
A-A10 D'&705.8E  )D&705.8E |DETAIL B 35 2)+&F&AIS2  2+)@&F&AIY
Cc-C1l ?@BBA(?@B,+ +?@BBA |DETAIL B 36 2+A,(2+A +2+AA@
C-C12 2DA(?)C +?D)A  |DETAIL B 37 2+ A+ @ @
C-C 13 HI&?,DB+(?,@D) +2,DB) [|DETAILB38  ?+)+&F&AIS27'F 2++B&FAI$2
C-Cl4 24)& 24)@@ |DETAIL B 39 2+AC(?2+AA +7+A*B
c-C15 2,*D(?,AC +2,ACA |DETAIL B 40 +2)BA +?2)BAD
Cc-C16 @D&705.8E  B&705.8E |DETAIL B 41 +7+DA +72+D",
Cc-C17 2)B(?,)C +?)CB  |DETAIL B 42 +2C, +2C',
C-C18 +2%A R B-B 43 )?2++A()?++D )2++@D
C-C19 7*@+(7*DA __ +?*D,A | B-B44 2+, A(?+D&J.878&56  +7+DC
C-C 20 2*D,(?*DA +2*DA) | BB 45 2)A*GF&@&-654? +?)AAD
C-C2I +2CB+ +?2CB)A | B-B 46 +2@)) +?@+BA
C-C22 +?D)+ +?2D)D | B-B 47 +2+C, 2+CA=2+C*
C-C 23 B+&I$2 B+&I$2 |DETAIL C 48 +2,4) +?CBB*
C-C24 +2%)* +?7B  |DETAIL C 49 2+@D 2+@DD
C-C 25 2+)+&F&AI$28 2+)+@&AISADETAIL C 50 2 +2+%4D
DETAIL C 51 +2)AB +2)AB,
18537$1#$1&,G%& 1'#$&75<




FAILURE MODE & EFFECTS ANALYSIS (PROCESS FMEA)

ITEM: VALVE BODY AK1034-M001 DATE: FMEA NUMBER: NGNB-FV-0010
PREPARED BY: BRIAN WYNS REV. DATE: REVISION:
PROCESS BRIAN WYNS NICK  NATE MCKILLIP
JOB NUMBER: NGNB-FV-REVA RESPONSIBILITY: CORE TEAM: YAX GREG BERGMAN
¢ ° CURRENT CURRENT 0 ACTIONEESLTS
E
PROCESS POTENTIAL POTENTIAL EFFECTS |SE L POTENTIAL ¢ PROCESS PROCESS T |R. P.| RECOMMENDED RESPONSIBILITY & o
FUNCTION / A CAUSE(S) OF C TARGET ACTIONS |SE DE|R. P.
REQUIREMENTS FAILURE MODE OF FAILURE \ s FAILURE U CONTROLS CONTROLS E| N. ACTION(S) COMPLETION DATE |  TAKEN v C TN
s R PREVENTION DETECTION C C :
T
THREAD IMPROPER COMPONENT PREMATURE TOOL INSERT THREAD GAUGE & ROTATE INSERTS, [MFGE GROUP,
FORMATION THREAD CANNOT BE WEAR ROTATION EVERY|GO/NO-GO GAUGE CHECK NEXT WITHIN 5 MINUTES
FORMATION FASTENED; 7 1 [SHIFT CHECK EVERY 4| 28 |PART OF DETECTION
INCORRECT FIT HOUR
LEADING TO
LEAKING
TOOL FEED PREVENTATIVE |THREAD GAUGE & PERFORM MFGE GROUP,
7 SYSTEM 1 MAINTENANCE GO/NO-GO GAUGE 4| 28 MAINTENANCE, WITHIN 4 HOURS
WORN/DAMAGED PROGRAM CHECK EVERY RE-QUALIFY OF DETECTION
HOUR SETUP
OP 20.04 IMPROPER HOLE |DECREASED FLOW TOOL OFF SETUP INSPECTION RE-QUALIFY MFGE GROUP, 1
PLUNGE SIDE STEP |[FORMATION RATE; IMPROPER FIT CENTER, QUALIFICATION, [EVERY HOUR SETUP HOUR AFTER
DRILL 7 DAMAGED/WORN |1 [PREVENTATIVE 535 DETECTION
CAM SYSTEM MAINTENANCE
SCHEDULE
PREMATURE TOOL TOOL INSPECTION RECONDITION OR |MFGE GROUP, 10
7 WEAR 1 |RECONDITION EVERY HOUR 5] 35 |REPLACE TOOL |MINUTES AFTER

SCHEDULE

DETECTION




PROCESS CONTROL PLAN

Prototype X Pre-Launch Production Page: 1 of 1
Control Plan Number Key Contact Phone Date (Orig.) Date (Rev)
NGNB-FV-REV-A-CP01 989 964-9125 4/25/08 4/28/08
Part Number/Latest Change Level Core Team Customer Engineering Approval/Date
NGNB-FV-REV-A NGNB STAFF
Part Name/Description Supplier/Plant Approval/Date Customer Quality Approval/Date
VALVE BODY
Supplier/Plant Supplier Code Other Approval/Date Other Approval/Date
AK
Characteristics ] Methods
Op. Process_ Machine, Device, Special Process Evaluation/ Sample Reaction
Name/Operation . Char. e Control
Number Description Jig, Tools for Mfg. No. Product Process Class Specification/ Measurement - Method Plan
’ Tolerance Technique Size Freg.
FORM TOOL - SCREW MACHINE,
10.06 THREAD END FORM TOOL #2 CC-13 0.8894 0.010 NA NA NA NA

SCREW MACHINE, 55/64-27 UNS

10.08 CUT THREADS THREADING TOOL CC-13 2A P.D. 0.0155 MICROMETER 1 360 X &RM *
.83055
20.04 STEP DRILL S?'E-PI—AERNYDTGE_LLE]’. CC-12 0.421 0.008 MI(!II;ISHMDEETER 1 360 X &RM *
CcC-11 ~0.39875 0.0015 Mlclscs)”l\iETER
D-A-1 70.333 0.001 MI(;II;‘CS)LEI)IIEETER
AA -8 70.329 0.005 MIClll;‘g”l\iETER
AA -9 70.194 0.001 INSIDE

MICROMETER




NGNB MANUFACTURING

97,7:97:;,<3-./;1993;/=7./<39>117

?/43:=B/.C,7:/=

;D97/C1.833,C1.:E,C

|2/4833=@=4AB0A. 10, |

49%"$")*%56"*)*7$5

"HSH1%&' (#%)*$*"+,-./+,-0 "H#$HI%& (#%)*$*"+123/+12,
Part # Measurement 1 RANGE Part # Measurement 1 RANGE

1 1"#$%8& 1 "

2 1"#$5%%q! ¢ 2 "&n "1$)!

3 1"#$%(§ 1"H*& 3 "'(%$! "I($!

4 "#$%#e "IN 4 I"(%$! i

5 1"#$5%%q! "MN$& 5 "(+*& "O)&

6 1"#3$%& e 6 1"'(%)! "($&

7 1"#$%%! ¢ 7 "('$! MIg(!

8 1"#$%*! 1"l 8 "'(%'& "$&&

9 1"#3$%& "Ig! 9 1" (%% Mgl
10 1"#$%'! "Ng! 10 "(#! "N+&
11 1"#$%*§ "IN$& 11 1"'(%)! "IN&!
12 1"#$Yo#! "IM& 12 1"'(%N 1"l
13 1"#$%'! M PART AVERAGE 0.62672 13 "(&N M PART AVERAGE 0.81749
14 1"#$%(4§ "lIN& |PART RANGE 0.00123 14 1"'(%'! M PART RANGE 0.00023
15 1"#$%(! I"IIN& |STANDARD DEV 0.00106 15 "(%(! 1"111*1 STANDARD DEV 0.00022
16 1"#$%$! "IN$!  |RANGE Sx 0.00820 16 "(&#& I"I$)& |RANGE Sx 0.00014
17 1"#$%)! ¢ PROCESS Pp 0.47062 17 men 1"I$& JPROCESS Pp 1.51883
18 "#$%$¢  !"IlI$& |PROCESS Ppk 0.40074 18 I"(&&& "lI*& JPROCESS Ppk 0.74906
19 1"#$%8& "IN& JUCL Xbar 0.62991 19 "(#! I"$(& JUCL Xbar 0.81815
20 1"#$%*! "MNg!  JLCL Xbar 0.62354 20 I"'(&%! "II$$! JLCL Xbar 0.81683
21 1"#$%0#! 1"11*] UCLr 0.00219 21 1"'(%%! M UCLr 0.00041
22 1"#$%'"! ¢ LCLr 0.00027 22 "&'& "(1& JLCLr 0.00005

9:@=A/BB363,--./0,<
2/;DC1=71234562,718 ,--./0123453632,718




NGNB MANUFACTURING

"#1$%&S$' &()#*+,+-+./%0%&S$'$".",+-+./%12$$.

3(,%+45(&6".+(4

CUSTOMER: AMERIKAM

| JOB: NGNB-FV-REVA

"I +& 1%, #8&+&-*%."/0123/014'$5

1" H#$%&8H()
Part # Measurement 1 Measurement 2 Measurement 3 Average |Range
1 0.62630 0.62520 0.62560| 0.62570| 0.00110
2 0.62500 0.62680 0.62820| 0.62667| 0.00320
3 0.62710 0.62700 0.62690| 0.62700| 0.00020
4 0.62710 0.62835 0.62835| 0.62793| 0.00125
5 0.62945 0.62800 0.62765| 0.62837| 0.00180
Average 0.62713] 0.00151
Appraiser #2
Part # Measurement 1 Measurement 2 Measurement 3 Average |Range
1 0.62620 0.62670 0.62700| 0.62663| 0.00080
2 0.62500 0.62630 0.62620| 0.62583| 0.00130
3 0.62720 0.62720 0.62665| 0.62702| 0.00055
4 0.62610 0.62630 0.62630| 0.62623| 0.00020
5 0.62680 0.62575 0.62590| 0.62615| 0.00105
Average 0.62637] 0.00078
Appraiser #3
Part # Measurement 1 Measurement 2 Measurement 3 Average |Range
1 0.62170 0.62575 0.62340| 0.62362| 0.00405
2 0.62445 0.62460 0.62460| 0.62455| 0.00015
3 0.62540 0.62535 0.62570| 0.62548| 0.00035
4 0.62700 0.62660 0.62700| 0.62687| 0.00040
5 0.62650 0.62680 0.62640| 0.62657| 0.00040
Average 0.62542] 0.00107
Part Average
Xdbar 0.62631
Rbar 0.00112
Rp 0.00073
Xbar Diff 0.00172
UCLR 0.00289
Measurement
Unit Analysis % Total Variation %GRR of Tot. TOL ndc
EV 0.00066 57.99928 165.34| 0.37632
AV 0.00088 77.27316
GRR 0.00110 96.61810
PV 0.00029
TV 0.00114




NGNB MANUFACTURING

"#15%&$' &()#*+,+-+./%0%&$'$"." ,+-+./%12$$.

3(,%+45(&6".+(4

CUSTOMER: AMERIKAM

| JOB: NGNB-FV-REVA

IH#$%&" () # & *$(+%%,-./0,-. 1%23

Appraiser #1

Part # Measurement 1 Measurement 2 Measurement 3 Averag_]e Rang_]e
1 0.81750 0.81850 0.81770| 0.81790| 0.00100
2 0.81770 0.81750 0.81760| 0.81760( 0.00020
3 0.81725 0.81700 0.81725| 0.81717| 0.00025
4 0.81785 0.81775 0.81820| 0.81793( 0.00045
5 0.81770 0.81770 0.81780| 0.81773| 0.00010
Average 0.81767] 0.00040
Appraiser #2
Part # Measurement 1 Measurement 2 Measurement 3 Averag_;e Rang_;e
1 0.81740 0.81770 0.81750| 0.81753| 0.00030
2 0.81735 0.81725 0.81745| 0.81735( 0.00020
3 0.81760 0.81750 0.81780| 0.81763| 0.00030
4 0.81725 0.81725 0.81760| 0.81737| 0.00035
5 0.81725 0.81740 0.81750| 0.81738| 0.00025
Average 0.81745] 0.00028
Appraiser #3
Part # Measurement 1 Measurement 2 Measurement 3 Average Range
1 0.81730 0.81720 0.81775| 0.81742| 0.00055
2 0.81750 0.81775 0.81775| 0.81767| 0.00025
3 0.81770 0.81775 0.81760| 0.81768( 0.00015
4 0.81735 0.81750 0.81760| 0.81748( 0.00025
5 0.81755 0.81750 0.81770| 0.81758( 0.00020
Average 0.81757] 0.00028
Part Average
Xdbar 0.81756
Rbar 0.00032
Rp 0.00012
Xbar Diff 0.00021
UCLR 0.00083
Measurement
Unit Analysis % Total Variation %GRR of Tot. TOL ndc
EV 0.00019 86.15608 32.10586( 0.31858
AV 0.00010 45.73221
GRR 0.00021 97.54130
PV 0.00005
TV 0.00022




Part. No. NGNB-FV-REV-A Part Name: VALVE BODY Revision A Date:
Op. No. 10.02 Op. Description: PLUNGE TOOL# NGNB-FV-CEM1 Process Control Plan Number NGNB-FV-001
Gage: 0-1" ID MIC |Gage ID Number: NGNB-G-X97A
Gage Reference Sketch
UsL 0.628
H
Y
UPC Line 0.62725
Target 0.6265
ffffff E
LPC Line 062575 a2
s [ o625 b
Sample | 1 1 2 3 4 {5 7 8 .9 10 M

2. Go to Frequency Inspection: 1 every 360 pcs

A. if a value falls outside PC Line, check the next piece
1. If next value is inside PC Lines, return to Frequency Inspection
2. If next value is on same side of PC Line, Adjust to target
3. If next value falls outside the opposite PC Line, RE-QUALIFY the setup

1. QUALIFY: Measure every part until 10 consecutive fall inside PC Lines




Part. No. NGNB-FV-REV-A Part Name: VALVE BODY Revision A Date:
Op. No. 10.04 Op. Description: PLUNGE TOOL# NGNB-FV-FT1 Process Control Plan Number NGNB-FV-001
Gage:  0-1'OD MIC | Gage ID Number: NGNB-G-X97B
Gage Reference Sketch

UsL 0.819
UPC Line 0.8185

Target 0.818
LPC Line 0.8175
LSL 0.817

Sample 1 2 3 4 5 6 7 8 9 {10 | 11

1. QUALIFY: Measure every part until 10 consecutive fall inside PC Lines
2. Go to Frequency Inspection: 1 every 360 pcs

A. if a value falls outside PC Line, check the next piece
1. If next value is inside PC Lines, return to Frequency Inspection
2. If next value is on same side of PC Line, Adjust to target
3. If next value falls outside the opposite PC Line, RE-QUALIFY the setup




Cost Estimation - 50,000 Parts

MATERIAL
BAR LENGTH [ PC LENGTH 1#$% WGT / FT &H#'()"%X($ BAR DIA HE&I$+ PART VOL. | #H&
JOB SCRAP $)&$ CUT OFF H#%( WGT / BAR &)HY%I(*(*") LBS / INA3 #&( CHIP VOL. | we
PCS/ BAR [§ FACE OFF #$ WGT /M 1(4#%*! QTW OF RUN +$)&$
FEET/M 1(#$+ TOTAL PART LENGTH 1 ( WGT / (NET)PT (X% QTW OF ORDER B
LBS OF STOCK 1%"&#) (%
$/cwrt J&H(#"
$LBS &t (
SCRAP PRICE &H&!
GROSS MATERIAL PRICE / M )%-&)(#&!
LESS ADJ FOR SCRAP / M & -1S$H1%
NET MATERIAL PRICE &ct-$"+#H1
LABOR
PCS / HRS $ CYCLE TIME IN SEC + SET UP COST J-$ SETUP COST /M S
SETUP / HRS +) RATE MACHINE 1 " RUN COST )-&&%#*( RUN COST / M HE&"
EFFICIENCY " RATE MACHINE 2 FH TOTAL LABOR COST $(-+&Yo#¥( TOTAL COST / M S+
NET PCS / HR )'$ HRS / M 18"
TOOLING
# NEEDED DESIGN FEES TOOLING COST PCS/ TOOL PRICE / PC PRICE / M COST FOR RUN
FORM TOOLS (" $ " SR g CH+ SH+ $&H)*""
TOOLING INSERTS e " H J# I($* &it'( LSH(H
END MILLS J# ) H &)H &H)' %H (+$
SPECIAL END MILLS )'#" & S )&H" JHE | &&I#+*1)
TOTAL PERISHABLE TOOLING COST| -+ TOTAL COST FOR RUN (B(#'%
SHIPPING COST
COST/ INA3 H
BOX SIZE width length | height
" " | s
DIVIDER COST R
PRICE / BOX $H&Y%
TOTAL ) %#)% TOTAL COST )+)$8#1(
COST / PART B
COST/M -&ISH"




‘OPI($PQRSQOM(T(AUUVUUU(-SWIP

!ll#$%&lll
0" %($ +#, T (5, 5% T HO(# &H() "% (S ) %(28&" &I+ T%H345 [ #r&
64)(7.%"- +9)" 8H(A11 Ho%( +#(00)"% &R (*(*") 7(0(&*9: 78 _&-(345 e
~700'% Iy 1T$(411 #$ +#(0(1 (%1 F#(a1(%8* I+§)"
1$$#(0(' NHS+ AR (Yt (S, #( [+HO(<*SH=# (%] HI(A1(4%25% i
N7(@1(7H4> &) S8 %%
200(/% &
2()7 &+
7.%"-(-%8.$ &HE!
96477 (IHS%68 (%68 $(0( T (&)
$77("26(14%(7.%"-(0(! JE-UHE
*SH('HS%8" (%’ ("% HS8
lll)4%
~7(0G%7 S @ SHEIS(EN(7S. ¥ TSHB-(ATH TS 7$#8-(ATHO( TS
7$#8-(0(,%7 +) % HS(" & S(A H %8 (A7H &S (H(" %8*(A7#(0(! &SH)*
$118.8%*.@ B % #$(" &*$(B AH Haw"(")A%( ATH & oH (" i (ATH(O(! R
*$#(-.7(0(,% )'$ %7(0(! )&
#HA4'&*+
C("$$252 2578+(1957 AN +(ATH ~70(#A8 ~%68.$(0(-. “%6&.$(0(!( ATH(14%(%8"
TA%I(FA4T 7 3 TE R [IED E #t &)
HALG+(BFTSYoHT I T 3 VE IGES H &H( )T
$°2(1&"7 VE ) H# &)H" T H#'R) &) &(CHYSr"
7-$.8&"($2(1&"7 )H#E & I )&H" T H)& HE ))&H)ES
HAH"(-3%68.7.") S(HA4' 8} +(4TH I HAH" (ATH(14%(%8* IO
7,8--&*+(AT#
ATHO(&*9: H
)AD(7&E$ FGHIJ KLMNIJ JLGNJI
" " $
28382$%(AT# I
-%8.$(0()4D A (
#aR" Yot AR (ATH I $(%H &
ATHO(- WA T
47#(0(! -ISH#(%




