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Project’s name Cutting Tools’s Customer Service Development

Case Study of Manufacturer of Carbide & Super Hard Material

Cutting Tools
Writer Ms. Jirapun Pimpa
Faculty Advisor Mr. Pichit Ngamjarussrivichai
Job Supervisor Mr. Kiatisak Keshsathira
Company’s name Cutting tools company
Business Type Manufacturing and Sales of cutting tools

Abstract

The study to cutting tools customer service development. Both the Project by Project and
Line Shindan aims to increase sales by using the theory of customer relationship management.
Strategy offers before selling educational services in the industrial marketplace. Damage analysis
of cutting tools and solutions. Guidelines for the diagnosis production. The production line
balance. To assist in continuing to build relationships and maintain relationships with customers
to increase sales of cutting tools, metal forming to the companies with the samples used in the
study is the automotive industry.

In the study process in the initial process of the customer into the product, and if there is
likely to be profitable, it will bring the goods to the client in technical trials and enhanced services
to offer. Customers recognize the value that customers receive. The second in the study analyzed
the causes, diagnosis, and production of the actual data to be modified by editing tools to trim and
molding, which uses knowledge of training techniques to make the diagnosis process.

The study found that both procedures can increase sales for the company by representing
manufacturing customers with sales increased 4.04 and 12.05 compared to the previous study and

can increase customer satisfaction to the clients goals customers want.
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2.3 M3ANYINIA (Time Study)
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1. Current Analysis mJumswﬂumsamﬁwwaﬂ1ﬂmimmimmmgmwugﬂ

TavzInal (New Cutting tools) Tunageuldanuagdnanionumamaud

Currently Use Testing tool

Maker

Tool No.

Holder

Part name

Process

Cutting Condition

Analysis: ......

d' A A A d =2
MNN3.2ATIUDUATICHIDYTANNTD

I A A Aq Y ~ o
2. Process Flow  Sheettilupsosdon 1% lumsuaasanitinisniinvuay

n3zUIUMIANY Tuaaz a0l

Process Flow Sheet

Part Name Material Note No. Revision Record Date

Part Model

(THB/pc) (pes/hr) (sec/pc) (sec/pc)

Cost/Unit Productivity | Cutting Time Tool Setting Time

tal Tin o No.
(sec/pc

a A A o = a
HNNN 3.3!?15@\1%@11!'?]131]1‘!1/]ﬂﬂigll'luﬂ'ﬁwa@
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3. Process cycle time analySISlﬂu@nﬁ1@3!9315ﬁm@yjaﬂ1@£ﬂﬂuﬂ Tagnsii

4 [ a J 4 { @ Qy 4
Tsunsuveuniosdnsunmszinarlumanaouinlumsdaau @alsgdFuan) e
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Line improvement :
Product Name

Work Material

Model

Machine No.

Process cost-Process cycle time analysis

MNo. of | Speed |Revalution|feedrate | feedrate | Table feed [ G ttin
Process Toal == o

S.Mo. [ Machine |T.Ne Name Tool Mo. Grade | P.No ol testh v N fl 2 F length
(Z)_|{m/min}| (rom) | tmmrev |tum oot |{mm/min)](rm)

DOC

Cutting
time

(sed) |

g
cut

seC,

Handle
time
sec

Cycle
time
sec,

Total

Total

Total

a A A = o
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eario: | MACHINE TIME ANALYSIS

TIME (SEC) | 1 nerone [dwea [ Jarmer |
1

Bafors Stop 1 Stop 2 Stop 3
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Part Name: ...Cap Bearing ...................

Seq JoB Element 1st 2nd 3rd Min Max Fluctuationf Average
1|Cutter 85.8 86.22 85.98 85.8 86.22 0.42 86
2|air cut 1.78 1.72 1.78 1.72 1.78 0.06 1.76
3|Cutter 61.54 61.34 61.11 61.11 61.54 0.43 61.33
4|Change tool 7.31 7.53 7.39 7.31 7.53 0.22 7.41
5|Drill 16 hole 107.56 106.89 107.62 106.89 107.62 0.73 107.36
6[Change tool 6.89 6.89 6.95 6.89 6.95 0.06 6.91
7|Drill 16 hole 117.97 116.98 117.99 116.98 117.99 1.01 117.65
8|Change tool 11.67 12.29 11.98 11.67 12.29 0.62 11.98
9|Reamer 554.71 555.12 554.01 554.01 555.12 1.11 554.61

10]air cut 4.87 512 4.98 4.87 5.12 0.25 4.99
| TOTAL | 960.1| 960.1| 959.79| | 957.25| 962.16' 4.91| 960

LINE : REPORTHD CHRCKED APPROVED

ParTHO | MACHINE TIME ANALYSIS

DiMiY: |

TIME (SEC.)
1,000
200
800
700
600 -
S00
400 -
300
200
100 4
]
Aftar Step 2 Step 3
Ny, N TIMF N TIME N TIME
4 ELEMENT r ELEMENT
SYM. SYM. ($10C) SYM. {SEC) SYM. ($6C)
1| Ctter | :
2 A Cut
3 Cutter
4 Change teol
5 Dl
&) Change tool
7 Dl
| Change teol
9 Reamer
10 Aur Cut
TOTAL @50 TOTAL o TOTAL TOTAL

M43 uaasdadIunaIveun099nstneul Ul

A I A A [V ) = A Y] A A
NNNN43 W UMTUFAINIAINATOITNTNINIUFINLUVDNIAIVDNLATOIINTNHAA

4 % J 4 . o < 1 4
1dnTollonauaaiugil Tane (cutting tool) TumsiinuuaasliimiuiEumos(reamer) l9aan

TumssiraununIasldnan 554.61 Suiiase
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M13194N 4.2 nJiEmmamqau"lmmmﬂﬂauuawm

Cutting condition Before After
N (mmﬁasamm?f;mm) 300 rpm 6651 rpm
F  (8asimstlon) 120 mm/min 1596 mm/min
Ve (8n3576) 11.27 m/min 250 m/min
F (5@51miﬂausiaieumﬁmgu) 0.10 mm/t 0.06 mm/t
%) (Lﬁumuﬁus‘fﬂmwm%mm) 11.97 mm 11.97 mm

dl [ d‘ d' [ 9 a Y Y a d‘d
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o [ 1 A a o I = s 914' v A
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Part Name: ...Cap Bearing ...................

Seq JoB Element 1st 2nd 3rd Min Max Fluctuation Average
1|Cutter 85.8 86.22 85.98 85.8 86.22 0.42 86
2|air cut 1.78 1.72 1.78 1.72 1.78 0.06 1.76
3|Cutter 61.54 61.34 61.11 61.11 61.54 0.43 61.33
4|Change tool 7.31 7.53 7.39 7.31 7.53 0.22 7.41
5]Drill 16 hole 107.56 106.89 107.62 106.89 107.62 0.73 107.36
6|Change tool 6.89 6.89 6.95 6.89 6.95 0.06 6.91
71Drill 16 hole 117.97 116.98 117.99 116.98 117.99 1.01 117.65
8|Change tool 11.67 12.29 11.98 11.67 12.29 0.62 11.98
9|Reamer 80.89 78.5 79.41 78.5 80.89 2.39 79.6

10|air cut 4.87 5.12 4.98 4.87 5.12 0.25 4.99
| TOTAL | 486.28| 483.48| ags19| | 48174] 48793 619 48400

LINE : REPORTED CHECKED APPROVID

PARTNO MACHINE TIME ANALYSIS

DIMIY:

TIME (SEC.)
1,000
4.99
900 -
800 Reduce C.T = 49.48 %
700 Reduce C.T. Reamer =
| 85.65 %
600 -
500
400 11.98
117.65
£0o 6.91 6.91 ———
200 107.36 107.36
T4 ——— 741
100 175 28133 1.762133
86 ’ 86
0
Before After . Step 2 ) Step 3
ELEMENT TvE Ho. ELEMENT T o ELEMENT | T Ho. ELEMENT -
{SEC) | SYM (SEC.) |&vm (SFC)  SYM [3EC.)
Cutter £ 1[Cutter £ | | |
Air Cul 176 2{Air Cut 178
Cutter 61.33 3{Cutter 6133
Change fool T4 4[Change tocl T4
Ol 07.36 5/0ril 107,35
Change tool 6.81 6|Change tocl 691
Dl 1T ES 7(0r 117,85
Change tool 11.93 8|Change tool 11.98
Reamer 554,61 9|Reamer 70.8
Adr Cut 458 10[Ar Cut 499
TOTAL 960 TOTAL 484.99 TOTAL TOTAL
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%’lﬂWaﬂ']'31/]ﬂﬁENW‘]J'J']ﬁﬁJ’liflﬁ’liﬁi'Jﬁ'ﬂHﬂ?ﬁNﬁﬂﬁﬂﬁ\uﬁaﬂ 484.99 'Jlﬂ“ﬁ /YU
A a o Y A Aqy ~ s ~Aq Y a A
Ti"if]ﬂﬂlﬁl]1!'if)EJ'ﬁ349.48%’]ﬂ!.'Ja']!ﬂll‘Vlﬁlslﬂlagnaﬂlﬂﬂﬁﬂm'ﬂi( reamer)ﬂsl“ﬁﬁllv!ﬂ'lﬁWﬁﬁﬂﬂa\uﬁﬁﬂ
a ald a & v - ¢ v a A  Yaw v o
79.6 IUIN/FU ﬂﬂlﬂuﬁf]ﬂﬁg 85.65 mﬂL’JmGll’éNiiJLﬂJE)i(reamer)@li)!ﬂﬂﬂ@ﬂﬂﬂ%ﬂi& ANUUIN

o Y Y a a g Y 9 Aa 1Y
Nﬁﬂ15ﬂﬂa®ﬁﬂ11ﬁgﬂﬂ1ﬁ1n15ﬂNﬁﬂﬁuﬂ1ulﬂ§l']ﬂﬂ'3'lﬂﬂﬂﬂﬂ'li amaaﬂumiwa@] LLﬁ%llllG]’EN

A A o v A
FOINTDIVNT 1MUY

Currently Use Testing tool
Maker Competitor Company Product
Tool No.
Holder
Part name Cupbearing Cupbearing
Process Reamering Reamering
N=300rpm F=120 mm/min N=6651rpm F=1596 mm/min
Cutting Condition Vc=11.07m/min f=0.10mm/t Vc =250 m/min f=0.06 mm/t
@(tool)=11.97 mm @D(tool)=11.97 mm
tooth1
tooth3 tooth4
Analysis

ﬂ1Wﬁ4.5Wﬂﬂﬁalﬂiwﬁii’]ﬂﬁﬂﬁiﬂ

a Y ~ = = 1 [ @ a Y
ﬂﬁ‘W"lnSmWILI‘K]‘HEUE’J\‘IiiJLiJﬂiL‘lJiEJ‘]JL‘VlfJiJﬂi’)“L!Lm$1’iﬁﬁﬂ§‘].lﬂiqx1"l]”lﬂlﬂﬂﬂ”l§ﬂﬁsl"]f
=t J A vy Y 1A Qy a 4 =2 A o
NIUHUBNITUINDT (reamer)ﬂgﬂﬂﬂ%ﬁuﬁlg’e)gﬂ 250 HIINHANITUATIEHIDYANNIDINNNITNUN
= 4 A o 1 A A 4 =2 A = ~
iilul’ﬂﬁ(reamer)‘ﬂ‘Llﬂﬂ‘l/lﬂﬁ’ﬂﬂiﬂﬂ1EJE’IJ!‘W@’JlﬂiwWﬁi’)ﬂﬁﬂﬁi@%”lﬂﬂ”l‘l/\l‘i/l 4.55980N1IDVDITY

4 o a 1A
93 (reamer) Wunuumsanuson llnnmsnaasslFlumsnanaiiongnsldauegi 2,000
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A a Jd A =\ 9 = o
ﬂ1§1x‘i‘¥l4.43lﬂi1$1’iLﬂﬁﬂ‘]JmEJ‘]J@unuﬂlﬂﬂiﬂJmﬂi (reamer)

oA 51 1Ml AU
FUAVDIININO I (reamer) 2
(LIN) (Bu) VN)
o (&) J .
A5 JAITNINBS (Carbide Reamer) 2,000 250 8
FT19 13 w035 (CBn Reamer) 8,000 2,000 4

~ 3 Y ~ P Aand A 4
NAIT N4, 4%$Lﬂullﬂ31§1ﬂ1ﬂlﬂﬂimlﬂﬁliﬂ‘VIYI]1ﬂ“]f‘]JLi’)u§3JL3Ji’J’§ (CBN Reamer)
~ = A o 4 . v A =1 o 9 A g o 4
ﬂziJi"lﬂmfl/\l\iﬂﬂi?JLiJi’)i‘V]‘V]”liﬂﬂﬂWﬂ‘]Jﬂ (Carblde)l,mm@mfJ‘]Jﬂ‘]JﬂWEJﬂ"IiGLGN"IuCIf‘]JLi’)uﬂ"Iiul‘]Jﬁ
. =\ 9 ~ T v 3 A a 9 v g A g A 4
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(CBNReamen¥311119nNN

4.1.2 MSANEINTZTVIUMSNISUVUNSTINANY (Line Shindan)
a & 2 % % % X > o a A
Tumemswaadognumos 1Um3519035 (Bearing Housing)flumsmsnani lvia
(] 1 d' =1 =2 =1 Y d! d:/' =1 a a' 9 a
DHNABILUDINNADIUUINIUDIANUFAMEFINNIHUA 10 AU MINAATUAUIIN MTHE
ay ~ [ 9 A [ Y A [ [ A 1 Y A Y] o A
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A o ) < o 1< a Qy 1 Yo A
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Process Flow Sheet

Part Name Material Note No. Revision Record Date
Bearing Housing FC250 13/12/13
Part Model
Bearing Housing

OP1 oP2 I oP3 oP4 e — OP5 — oPe
0P1 Turning processT- 0P3 Turning process T-side OPS5 sSurface OP6Drilling,
side(processrough) {process finish} milling Tapping
0p2 Turning process C-side Opd Turning process C-side
{process rough) {process finish)

< «— —
OP10 oP9 oPs OP7

OP10 Drilling, OP3 Drilling oPs OP7Surface
Tapping,Deburring Milling, Drilling spotfacing, Drilling,

Tapping, Duburring

Cost/Unit Productivity Cutting Time Tool Setting Time Total Time

Page No.
({THB/pc) (pcs/thr) {sec/pc) isec/pc) isec/pc)

MNN4.6 HHUAINTLUIUNMTNAAVDUATBIINIUARL AT

msIHongmswanaithvisng
= aa o a Z dy Y o w Y d' Y A d'

TumsAnpimsatdanemanaalunseildsuinugnd Tashgnatiithwinenog

a A 9 I Yo Qy 1 a % a Y Qy 1 o
pandum i laiuaz 60030 ualunmswdailogivannsondnla 492 Fugenmsieu 10
Q'J 4 o { 1 o a d {
42 Tu9 e s wilgmin luawisoildnmssdadu ldauihwnengnaidesns 1dva
Y 9 = Y a a [ ~ ] a A 9
I8 lAnwmihanesigmandaudazaaiivaz dunar lumswaaiednamasgulums

9
[

MUYBUATIINTUAZIANINUT UG AL AR
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MINMIIVOA
Station JU VR Part Name: ......Bearing Housing........c..cee.e.

OP JoB Element 1st 2nd 3rd 4th 5th 6th Tth 8th 9th 10th Min Max | Fluctuafion | Average
1 |Turning process T-side(process rough) 49.81 | 50.43 | 48.56 | 51.22 | 50.66 | 51.14 [ 48.43 | 48.9 | 5012 | 51.79 4843 5179 336 50.106
2 |Turning process C-side(process rough) 4007 | 4155|39.71 | 40.83 | 40.89| 392 [ 4091|4045 4078 39.11 3911 4155 244 4035
3 |Turning process T-side (process finish) 5319|5391 | 535 | 524 | 513 | 523 | 52.4 | 54.12 | 53.67 | 53.98 513 54.12] 282 83077
4 |Turning process C-side (process finish) 48.47 | 5012|5212 | 48.5 | 49.4 | 48.15(50.43 | 48.84 | 494 | 50.12 48.15 5212 397| 49555
5 |Surface milling 3521|3647 | 365 | 36.22 | 364 | 3523 | 3767 | 36.34 | 3512 | 36.24 3512 3767 255 36.14
6 |Drilling,Tapping 51.2 [ 51.13 | 50.82 | 50.09 | 51.02 | 50.13 | 50.43 | 50.11 | 50.56 | 50.32 5009 512 111 50581
7 |Surface spotfacing,Drilling, Tapping,Duburring 51.75| 5132 | 50.34 | 50.45 | 51.23 | 50.79 | 50.54 | 50.21 | 50.67 | 50.23 5021 5175 154 50753
8 |Milling,Drilling 4782|4886 | 4832 | 4712 | 4711 | 4776 | 483 | 4723 | 478 | 4788 47.11| 4886 175 4782
9 |Drilling 4718 47.08| 471 | 47.5 | 47.06 | 47.09 | 47.21 | 47.21 | 47.17 | 47.42 47.06) 475 044 47.202
10 | Drilling, Tapping,Deburring 46.34 | 4667 | 46.98 | 459 | 47.77 | 46.98 | 46.99 | 4689 | 46.36 | 46.32 459| 4777 187 4672

TOTAL ‘ 471 04‘ 477.54| 47395| 470 23‘ 472 84| 458,77| 473,31| 470 3‘ 47 65‘ 473 41‘U| 452,4E| 484 33‘ 21,85‘ 472.304

M3IVNAIWIATTIUVDUATEIINT I UNA1 Taedunaain Ilouasre wnToIdInNT AL

3 \ o af d! 1 d‘ o o o o Q‘l o a 1 dl g
L’JfflWNLmle@uﬂ\u‘}Jﬂ“BQllﬁﬂ\i’Juﬂiﬂ\ii]ﬂ'ifﬂﬁ\1‘1/]1\11uﬁ]uﬂ53‘V]quﬂuﬂﬂﬂﬂllﬁﬂ\‘i’ﬂmiﬂﬂﬂﬂi

0 s 9
NMNULF T

ﬂ151\‘i°ﬁ4.6waﬂlﬂﬂﬂﬁ%ﬂnﬂWNW@iﬂiuﬂﬁNS@ (Cycle Time)

MINMIVIA
Station ... AiieieieeePart Name: ... .Bearing Housing...................

OP JoB Element 1st 2nd 3rd 4th 5th 6th Tth 8th 9th 10th Min Max | Fluctuation [ Average
1 |Turning process T-side(process rough) 53.08| 523 | 514 | 5487 | 5323|5480 | 56.13 | 53.88 | 53.87 | b2.17 514| 5613 473 53672
2 |Turning process C-side(process rough) 5475] 5534 (5693|5687 | 56.01 | 5703|5609 (5493 | 573 | 563 5475 573 255 56.155
3 |Turning process T-side (process finish) 5732|5621 57.3 | 5812 | 59.01 | 5833|5823 [ 5898 | 57.04 | 57.23 5621 59.01 28| 567777
4 |Turning process C-side (process finish) 54.03|56.88 | 57.13|58.73 | 57.26 | 57.13 | 58.21 | 57.13 | 56.24 | 54.39 5403 5873 47| 56.713
5  |Surface milling 52.35| 5345|5493 | 52.17 | 54.83 | 55.13 | 56.01 | 54.93 | 52.14 | 53.92 52.14| 56.01 387 53986
6 |Drilling,Tapping 52.33 | 53.88|53.21|56.32 | 57.13 | 58.13 | 54.13 | 54.78 | 53.92 | 57.32 52.33| 58.13 58 55.115
7 |Surface spotfacing,Drilling, Tapping,Duburring 51.39| 5232 | 5413|5298 | 51.27 (5139|5232 | 54.18| 5513 | 53.12 51.27| 5513 386 52823
8  |Milling,Drilling 52.31| 57.18|53.19| 54.29 | 58.28 | 57.13 | 54.28 | 55.28 | 53.19 | 56.89 5231 5828 597| 55202
9 | Drilling 58.15 [ 57.13| 53.14 | 56.11 | 57.13 | 58.15 | 53.76 | 57.23 | 54.13 | 53.98 53.14| 58.15 501 55.891
10 | Drilling,Tapping,Deburring 58.31| 56.13 | 54.87 | 53.17 | 58.31 | 57.98 | 54.13 | 53.13 | 53.19 | 53.89 5313 58.31 518 55311

TOTAL ‘ 544 92| 55U,BZ| 546,23| 553,63| 562.46| 565.29( 553 29| 554 45 546,15‘ 549 21 ‘U| 530.71| 575 18‘ 4-4,47| 552,645
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10 (92 T349) x 60 (U1N) x 60 (FUIN)
492

= 73.17 WNBU

A 9 a %
nan ¥ lumsHanaeIu

sovnalumswan (ihvune) = - S :
SuamamsnanndoInIsne I

10 (352 1309) x 60 (W19) x 60 (AUIN)
600

Y
60 INN/FU

Y 4
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A o g v 2 Ao a
ﬂ151\1‘ﬂ4.7@]3981\1GLUﬂTiLﬂiJﬂl@iquﬂﬂfu@”luTlﬁ’lﬁﬁ]

Duration 11.00 - 12.00 - 13.00 - 14.00 - Output Output
12.00 13.00 14.00 15.00 (pes) Average
(pcs/hr.)

Work piece(pcs) 65 52 58 52 227 57

a ya g = A a g 9 ol S v
ANMNANT NN 4.7 “lmﬂmjau”amuau%mm‘ﬂwamﬂimm’ma%ﬂmIﬂmﬂwuayja4

) A 1 ~ 1 1 o dqy A A < Y o [
%ﬂmmammmmamnmawﬂmwmmﬂwamﬁifuua’mmmm'li

a g 1 3 9 A [ A = A A o 1
ﬂ1§1\1°ﬂ4.8¢’]'J'ﬂfl']\?ﬂ"lilﬂﬂﬂl@ﬂ;ljﬂ!ﬂiﬂqfﬂﬂiﬂQﬂlu@ﬂ%]ﬂlﬂaﬂu LATOIUBDAALAN

- nalumsiasinsesia
Ian ao1u .
[1{28]
Machine downtime 10.05 OP-1,2 10 U0
11.40 OP-5 10 ¥
14.00 OP-4 10 W19
A 9 o < 9 = A @ 1 = A
NNATT NN 4.8 ]’lﬂVI”Iﬂ"Iil,ﬂ‘]JEUFJlJ”aL’mHTJaEJu LA TDIANALLAN ‘W‘]JTJ”IEJﬂﬁL‘lJﬂfJ‘L!

] 9 Y 1 Y Y
1503 0AAUAY TINUA 3 AT uFsazaseldimssunarlasuaazaseldnarlums
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d' 9 9 A A v J 4? 1 ~
ﬂ1§1\1ﬂ4.9511’61l”ﬁE]'IEJﬂ'IS&1"]1\1'1‘1!5119\1&]56\1116@ﬂlmﬂﬂlugﬂIﬁﬂz‘ﬂﬁ]ﬁ!mﬁ%ﬁﬂ'lu

Historical Tool life data in Line#2
Tool life rosult
OP.No. | T.No.
Target TL | TL#1 | TL82 | TL#3 | TL#4 | TLH#S | TL#6 | TLET | TL#S | TL#9 | TLHO | TL#11 | TL#12 | TL#13 | TL#IA | TLEIS | TLETE | TL8T | TL81S | TL#19 | TL#20 | AVG.
T 400\ 380 350 300| 380 370| 400| 400| 400 400| 400| 370|400 379
T2 1,500
oP-1 3 400| 380 350 300 380 370| 400 400| 400 400| 400| 370| 400 | 379
T4 10,000
1] 400 380 350 300| 380 370| 400\ 400| 400 400] 400] 370|400 319
T 400  380|  350| 300) 380) S70| 400| 400| 400] 400] 400|370 400 379
oP-2 T2 400 380 350|300 380| 370| 400| 400| 400 400] 400 370|400 379
T3 400| 380 350 300| 380 370 400| 400 400| 400| 400 370 400 ar9
T 3000 150| 300|160 160 150 300/ 300/ 160| 17¥0] 300| 300| 300| 210 300| 200( 300|800 160| 300|250 239
2 10,000 |
opa T3 400 360l 380l 370 350( 400| 370l 370| 400 250]  400)  400| 360| 400| 400( 377| 380|393 300 3500 300 366
T4 400 360| 380 370| 350 400| 400| 250 400( 400 360 400 400 350 300) 290| a3 300 350 300 380 356
T5 10,000
Té 400|  360) 380 370| 350 400 370| 400| 250) 400 A0 360 400 400 372
T A00| 350 350) 360) 350) 400 360 400) 250) 400 400 50 400/ 290 400 300 350 356 T4 357
T2 350 380 0| E _-100 300/ 350| 400 250 400 _350 400| 400 | il | 361
T3 A0 350__ E_ﬁﬂ) 280| 400 350| 400 250 210 400 400 300 400 400 350
S T4 450 350 350 400( 3500 400 250 400, 400 400| 400 F 66
TS 400| 350 350) 360 350 400| 300 360 400 250[ 400 400 350) 400|400 362
T6 2000 180| 160 170| 170[ =200| 200 160 200 200! 2000 2000 200 200 =200 189
e i 250| 250| 250 250| 250 250| 250 250 250 Zwi 250 250 250
12 250| 250| 250( 250 250( 250| 250 250) 250 280| 250 250 250
L L 3000 2.500) 3000 1.500 &
ors | T2 3.000] 2500 3,000 2750
™ 5,000 5,000 500 4,250
_'I'I 1.500| 1,500 1.500| 1.000 1
12 3,000
oP7 | T3 5,000
T4 5,000
T10 1,500 1.500( 1,500 1.000 1
Li] 2,500
T2 2,500
OP-8 T3 3,500 2.511 | 2511
T4 6,000
LE] 5,000
oP-9 T 1,500| 1,345 1,345
T 3.500| 3.500 S,ﬂli
2 4,000] 4,000 4,000
op-10 | T3 2500 e o | |
T goo| ool 00| 600 600
5 1.400| 1.400] 1.400| 1.400 1.400]
A 9 A A o ' ' A Y
1NN1T19IN4.9 LlﬁﬂQEJ'IEJﬂTﬁGlG]SﬂuGUENLﬂiﬂQNf]@lﬂLmQﬂl@ﬁllﬂﬂ%ﬁﬂWHNﬂWﬂﬁi‘B

a
E4
] =2

A 1 1 v 9 Y o Y a A A A @ 1A
\1'luﬁ!Z’IEJL‘VI'IhlﬁiLW‘iWZ’J']E]']EJﬂTﬁG],G]NWuui’JEJ‘ﬂ%“VIﬂﬁLﬂﬂﬂTil‘llaﬂulﬂi@ﬂﬂ@ﬂmm\iﬂﬂﬂﬂﬂ]u
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M319914.10081185 NN TANYN

0P 0P-2 0P-3 0P-4 0P-5 0P-6 0p-1 0P-8 0P-9 0P-10

Cycle time 54 57 5 51 54 5 53 56 56 56

Machine time 50.15 40.35 53.07 49.55 36.14 50.58 50.75 47.82 47.22 46.72

Load/Unload 3.85 16.65 493 745 17.86 542 2.25 8.18 8.78 9.28

Targst stock 12 pes No stock
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PARTHO: |Housing Bearing | | cumear - | 30,54 SeciPea mePoRTIo | cHECKED APPROVE o
op: 3 Machine Time Analysis arcutme | 22.53 SeciPes)
ooy |9-13/12/13 tacrca time | 83,07 _Sen.Pes.
TIME (SEC.) [CleeFore [ ] wea [ | aFTER |
&0 S e
S TargetV/C Time = 48.07 sec ]
50 1
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2.34 | s3s
20 gg
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10 133 ?513
o
1 ©OP-3 (Before) | After
W THlAE I
FLEmEnT (SEC) | svm.| — [E
T1|Turning 8.51 | T1|Turning 6.85
| |
T2 | Grooving 1.33 | T2|Grooving 1.33
T3|Boring 545 | T3|Bering 4.54
T4 |Boring &.54 | T4|Bering 4.59
T5|Grooving 2.34 | T5 Greoving 1.99
T&|Grooving 6.37 | Té Greooving 5.35
Aijr cut time 22.53 Air cut time 22.53
TOTAL | 53.07 | TOTAL 47.18 |
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Customer used tool | Company Product

Plan

* Change to CBN Wiper Insert 4 corner
(BN7500)

* Increase feed 20 %

+ TL target = 1,600 pcs/corner

Holes made by the
binder melting from
the acid treatment.

. o7 o)

Old Type

TL (avg.) 240 pcs/corner 5 g
Target TL= 300 pcs/corner New Type

Cutting Condition New Cutting Condition
Ve= 350m/min |:> Ve=350m/min
f= 0.08,0.1,0.15,0.2mm/rev f=0.10,0.125,0.19,0.25mm/rev

Cutting Time = 8.51 sec | New Cutting Time = 6.85 sec
(¥ 1.66)
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Customer used tool Company Product |

Plan

* Change to Cermet Coated (T15002)

* Increase Speed 15% (N) at T3 and T4
* Increase feed late 15% (f) at T4

* TL target = 400 pcs/corner

|| TL(avg.) 370 pes/corner
Target TL= 400 pcs/corner

Cutting Condition New Cutting Condition

N = 2,500 rpm |:> N = 3,000 rpm

f(T3) = 0.02,0.1 mm/rewv. f(T3) = 0.02,0.1 mm/rew.

f(T4) = 0.1 mm/rew. f(T4) = 0.12 mm/rewv.

Cutting Time T3 = 5.45 sec. New Cutting Time T3 = 4.54 sec (¥ 1)
Cutting Time T4 = 6.54 sec. New Cutting Time T4 = 4.59 sec (¥ 1.95)
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PARTHO

Housing Bearing

ol 3137 SecsPos. REPORTED

APPROVID

op: 4 Machine Time Analysis 1848 SeciPes
DiMIY 2-13M1213 = 49.55  SecPos.
TIME (SEC.) [ eeFore [ JoEa [] AFTER |
60
50 TargetM/C Time = 48.07 sec
40 | 18.18 o
30 A
7.33 S
512
20
273 512
6.8
10 1 1.01
8.38 B.69
o [
OP-4 (Before) After
..... . e | no. R T
(5EE) | svm [
T1|Turning 8.38 | T1|Turning 6.89
T2|Boring 1.01 | T2|Beoring 1.01
T3|Boring 6.8 T3 |Beoring 6.8
T4|Grooving 2.73 | T4|Grooving 2.73
T5|Srooving 5.12 | T5|Grooving 512
T6|Grooving 7.33 | T6|Grooving 7.33
Aijr cut time 18.18 Air cut time 18.18
TOTAL 49.55 TOTAL 47 .86
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Customer used tool Company Product
Plan
* Change to CBN Wiper Insert 4 corner
(BN7500)

* Increase feed 20 %
= TL target = 1,600 pcs/corner

| Holes made by the
Lol g binder melting from
— the acid treatment,
TL (avg.) 360 pcs/corner

Target TL= 400 pcs/corner New Type Old Type

Cutting Condition New Cutting Condition
Vc = 350 m/min I:> Ve = 350 m/min
f=0.1,0.08,0.15 mm/rev f=0.1,0.125,0.19 mm/rev
Cutting Time = 8.38 sec | New Cutting Time = 6.69 sec
(¥1.69)
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v
Tunoun3
FARTNG: |Housing Bearing cumegTme | 25.38  SecsPos|  RCPORTED owckrn | armoven
o 1 Machine Time Analysis weeanme | 2477 Secies
oimiy:  |9-13/12/13 uacnina Tems | 50,15 SeaPos.
F
TIME (SEC.) CIeeFoRE [ ] IDEA [ ] AFTER |
60 -
50 - TargetM/C Time = 45.15 sec
49 1 22.45
2245
30 -
7.82
20 - 6.61
5.81
10 67
545 5.45
0
OF-1 (Before)} After
IIIII O, TIME
ELEMENT TEECT e ELEMENT T
T1|Turning 5.45 | T1|Turning 5.45
T2|Drilling 6.7 | T2|Drilling 5.086
T3|Boring 1.82 | T3|Boring 1.21
T4|Grooving 581 | T4|Grooving 4.2
T5|Grooving 7.92 | T5|Grooving 6.61
Alr cut time 22.45 Air eut time 22.45
TOTAL 50.15 TOTAL 44.98 |
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| Customer used tool |

8
:

Company Product

Plan
* Change to Solid Carbide drill (R-Thinning)

* Increase feed 25 %
* TL target = 1,500 pcs/corner

P, =T
[
@'ﬂlmﬂ‘é‘

| TL = 1,500 pcs/corner

Cutting Condition
Vc =81 m/min
f=0.1,0.2 mm/rev

Cutting Time = 6.70 sec |

—>

New Cutting Condition
Vc =81 m/min
f =0.15,0.25 mm/rev

New Cutting Time = 5.06 sec
(¥ 1.64)
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| Customer used tool |

TL (avg.) 370 pcs/corner
Target TL= 400 pcs/corner

Company Product ‘

Plan

* Change to Cermet Coated (T15002Z)
* Increase Speed 25% (N)
* TL target = 400 pcs/corner

Cutting Condition
N =2,000 rpm
f=0.15 mm/rew.

Cutting Time = 1.82 sec |

—>

New Cutting Condition

N =3,000 rpm

f=0.15 mm/rew.

New Cutting Time = 1.21 sec
(vo0.61)
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| Customer used tool | Company Product

Plan

* Change to BXBR type and special Insert
* Increase feed 30 %

* TL target = 10,000 pcs/corner

Grooving : Special tool
™ Characteristics SumiSmaill

® Economical, two-comered inser.

® Maximum boring depth 50 (5 times the shank diameter)

® Usable at any desired overhang.

® Shank size = min. bore diameter for easy selection,
(Available mm to 05 mm in 0.5 mm increment

® KBMX Type cutting sdge used, no breaker varsions also

available in stock.

| TL = 10,000 pcs/corner

Cutting Condition New Cutting Condition
N = 1,200 rpm :> N = 1,200 rpm
f=0.03,0.045 mm/rev f=0.06 mm/rev
Cutting Time = 5.81 sec | New Cutting Time = 4.20 sec
(¥v1.61)
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Customer used tool |

"~ 1L (avg.) 370 pesfcorner
Target TL= 400 pcs/corner

Company Product

Plan

= Change to GND type
* Increase feed late 20% (N)

Cutting Condition
Ve =120 m/min
f=0.12,0.15 mm/rev.

Cutting Time = 7.92 sec |

—>

New Cutting Condition
Vc= 120 m/min
f=0.15,0.188 mm/rew.

New Cutting Time = 6.61 sec
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(¥1.31)
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