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Improving on time delivery of tractors to

customers by optimizing the flows in Supply chain
“MAKE TO ACTUAL SALES” (DOMESTIC MARKET)

About TAFE:
FARM MACHINERY
TAFE @
Culti\/ating The World [ ! /
TAFETRACTORS ~ MASSEY FERGUSON  EICHERTRACTORS IMT AGRISTAR

LARGEST TRACTOR
TURNOVER MANUFACTURER GLOBALLY
BY VOLUMES

usS $1 5Bn GEARS & HYDRAULICPUMPS
. TRANSMISSIONS & CYLINDERS

TMTLENGINES TAFE POWER BATTERIES ENGINEERING PLASTICS VEHICLE FRANCHISE PLANTATIONS
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TAFE — Tractors and Farm Equipment Limited, is an Indian tractor major incorporated in 1960 at Chennai,
with an annual turnover of INR 93 billion (2014-15). The third-largest tractor manufacturer in the world
and the second largest in India by volumes, TAFE wields about 25% market share of the Indian tractor
industry with a sale of over 150,000 tractors (domestic and international) annually.

Need for the Project:

TAFE has been working on many continuous improvement projects over the years to make available, the
right model of tractor at the right dealer point at the right time to the Domestic market customers which
is 80% of the TAFE Volume. But always there had been instances of mismatch of the Customer need and
tractor models available at the Dealership. In view of the highly competitive market scenario, customers
were not willing to wait for the right model be made available to him in some days, due to this there had
been opportunity loss of a sale. So it became necessary to look at opportunities for improving the full
cycle of Sale to Production process and consequently making the tractor available at the dealer ship end.

Scale of implementation impact:

300 + Dealer ships, 400 + Models /Variants, 400 + suppliers & 19000 + part numbers.
Capacity 450 tractors per day (Two plants), Every 4.4 minutes one tractor to roll out of assembly line.
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Models and Variants (Representational):

6 Types of Styling

Stub Nose , Square Nose -
Small, Sq. Nose - Large,
Challenger, SX series . MV
Series

11 Types of Engines
S217,5318.1,5324,5334,

$337,5325.1,5325.5,
$J327,5) 327.1, Paltra

9 Types of front axle
Straight, Swept, Fixed,
Adjustable, M/S,P/S,
Puddling, Loader Special,
4WD

Mindset change:

Thinking Change — Small “m”(Production) to BIG “M” (Over all Business)

Small

Production
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8 Types of Rear
Transmission

Drum, SDDB, IDB,0IB,
Challenger, 12PD, 12DD,
Dyna Track

4 Types of Hydraulic
System

Mark 1, Mark 1A, Liftron,
Mark 1 A with Liftron

7 Types of Tyres
12.4X24,12.4X28,13.6X28,14.9X
28,6X16,7.5X16,

5.5X16

BIG IIM”

Production =

9 Types of Main

Transmission

SM, PCM, CM, 10X2, S/C
,D/C, MS & PS,12/12 with
Shuttle.

Source: Prof. Shoji Shiba
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TAFE

Traditional System followed by all Manufacturers (Before):

Produce on basis of forecast and lead time was 75 days

Actual Sales data

Forecast (Sales

Plan) 15 days

before start of
the month

TAFE — DBR Plant
LT 4

Re-plan on
2nd of every
month

o Convert to daily
Production Plan for future

after month is over
will be different from
forecast and hence
titrate the forecast

!

Customer

© RunMRP Daily

Release
schedule for ‘
the whole — |
month
5] Batch production as per material availability
Supplier

Main Assembly Line

>

>

=T

& Supplier produces and supplies as per
forecast made many days ago.

Brainstorming — Relationship diagram:

Customer

arts dispatched based on supplier production. May be reqd for
O parts dispatched based lier production. May be reqd f
that day’s production or may wait in warehouse

ilabity o Pradce L ------- Oiftorent el || < Work load . Seq.as per
availability o | perSIM1 - ] plan production ‘ ‘ :
__ for sales— Sy __onebyone — o R _ pattern——
: : ! : —
1 \ 4 VMAP1,

: Approval Receiving Line stability Synchronizing P VMAP2, |
within lead sales data in Impsovement ||} sub o are=
time —— real time — _&Line meter- o ' N

K . T A : ‘
: : N "Parts supply 3S Map,
High lead time in delivering the one byone swc/
i i = &Fillingup SWCD
Delivery Flow  puceteurue required model tractors to Keeping _ &Fillingup SV
= : custmer the line | prellininary
: — ' _ keepers— notice
v 4 Binnig of l -,_ i | generation —
= parts € : =
Prlg:rl:nylfor Recovery ——— f i » Procurement Implement & Heijunka
category — al plan for deIaY H = . 1] = = ] F|0W """" q NPSwith | |7 » patternat |
—T — Material Supplier suppliers ... supplier —
; receiving |~ : delivery ’54""":: : r— e
v — ,,pe(rfprmance* : v v V
- e [ s - . )
Dispatch } ...... Delivery as ’ Delivery Consumption I Procurerent FGnorms
based on per sales | request < Logistics | | |- based sheet finalization/
_ priority — | (Qty & Days)— _ generation— e _procurement generation _ creation—
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Challenges faced:

Mind set

®

delivery losses

Will Increase the workload

Will increase the operating cost
More space required

Will increase the line stoppages /
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Transformation
journey
Involves

Customer
(Sales Team)

TAFE g

Plant

®©

@ @ Supplier

Flow goes across the organization

SILO System FLOW Concept
@ Individual c;ptimization I- Total Flow optimization
Validation of Aligning all Three D
Concept (Plant, Customer & Supplier) 3 ® o -
= Failure rate will be more = Batch Production is comfortable % §' £ é §. £
= Spoil the relationship with =  Supplying in small lots will increase 2 %, 2 s S o
Suppliers the documentation activities 3 S 2 S
= Tractors delivery will be =  Providing real time sales data is not o~
badly affected feasible | v
Methodologies & Significant Changes:
Area Traditional Way SYNCHRON Way Concept / Tools Used
Customer | Receiving sales data at end | Receiving sales data in Dealer Management System
(Sales) of month. real time. (Intranet portal)
Production plan based on . Producing different model
Sales based production
forecast tractor one by one
Skewed production in - . .
P Stabilized Production Heijunka
current process.
Process flow, machine .
. Observe only material flow. 3 S Map
cycle time
Plant
Productivity i t Productivity i t
roductivity improvemen roductivity |mpr.ovemen . SWC / SWCD
through bottle neck study. | through SWC & Line balancing
Integrated Main & sub- Create Tier - Separate Sub-
. . . VMAP2
assembly line Assemblies from Main Line.
Parts supply by batch Parts supply one by one &
PRYy by - upply Y Line Keeper
process filling up method
MRP based scheduling Consumption based scheduling | NPS
Supplier
PP Uniform delivery request based
Monthly plan-based . .
) on consumption and hence Heijunka
production .
smoothened production
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Delivery Flow
S1M1 (Sell One Make One) - PQ Analysis & Replenishment concept:

PQ Analysis for DBR Models

25 Models , 79% 85 Models , 21% S1M1- Replenishment Concept
Volume

Volume
: * Upstocking :- Placement of stock to counter the rise is market demand as per Forecast.

|
i| L
1 1
2 1 1
=] 1 1 . .
g= . ' * Downstocking :- De-Placement of stock to counter a fall in market demand as per
= 1 ! Forecast.
o 1 1
= 1
=
1 v
.
) v T
| AType | B Type 1 C Type 1 D Type | Codes ¥ T
\ Forecast based A sell 1 Make 1 (S1M1) } /\
Push to Market Pull from Market ! ‘ .
— L
Runner / Reduce dependency on N
Repeater Forecast

Benefits of Heijunka:
1. Uniform delivery of different models of tractor throughout the month.
2. Balanced assembly Takt time for the finalized Heijunka pattern.

3. Uniform pull of different part numbers.

Old Daily Production Method:

Assembling of tractors in a single assembly line were grouped into three types Small (S), Medium (M),
Large (L) based on tractor power and assembly Takt time. Assembly of tractors were on batch mode like
S,S,S,S,5,M,M,M,L,L,L,S,S,S as shown in below table.

Work content

MEDIUM = 1.3 TIMES
OF SMALL

Assembly
sequence

Group
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Tractors were mounted in batch mode. Actual takt time is fluctuating with assigned takt time. It was having
imbalance in the assembly line.

It created many chaos to the assembly line in terms of delay in delivery of tractor, assembly time, parts supplies.
To overcome all those issues, HEIJUNKA methodology was implemented to optimize the variations and produce
in a balanced way.

Group classification:
a. Grouped by various features of tractors
b. Currently three features are considered - HP, Brake and Steering.

Heijunka pattern — Spread over method:
Consolidated pattern

LCMP SIM

SIiMm MOM SIM MOM LCQ SIM MOM SIMm

Every Every Every
4 mins 8 mins 16 mins

4— REPEAT CYCLE

Production Flow

Methodology to produce different tractors ONE by ONE:

LINE KEEPING SUB ASSEMBLY MAIN ASSEMBLY

STEP 2 : STEP 3 :
CREATE SYSTEM FOR CREATE SYSTEM FOR MAIN
SEQUENTIAL SUPPLY ONE BY ASSEMBLY TO ADHERE ASL

STEP 1 : CLASSIFICATION
OF PARTS

STEP 2A: STEP 3A:
SEPARATE SUB ASSEMBLY IMPLEMENT FILLING UP
FROM MAIN LINE PARTS SUPPLY

STEP 1A : SEQUENTIAL
SUPPLY

STEP 3B :
IMPLEMENT SWC - S,M,L
MAIN LINE/SUB ASSLY/LINE

STEP 1B : FILLING UP STEP 2B :
SUPPLY DESIGN KITTING TROLLEY

STEP 3C:
LOSS TREE — ANALYSIS FOR
REDUCTION

STEP 1C: STEP 2C:
IMPLEMENT LINE KEEPER CREATE LINE STORE
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Classification of parts:

STEP 1A: SEQUENTIAL

SUPPLY

Batch supply, o
~397 Mode of Supply Total
Kitting , 1548 VSME Principle Kitting (single piece flow 1548

JIS, 89
Batch Kitting,
m’|
kitting trolley)
Sequence VSME Principle Filling Up (C class partsin 1876
supply, 461 2929 production line two bins)
NPI/ECM, 601 | NPI/ECM (new model and design changed 601
parts yet to be added in regular)
N/A 10
FillingUp, Grand Total 4035
1699

Filling up
Parts, 1876

STEP 1B : FILLING UP
SUPPLY

System for Sequential Supply One by one:

Sales Forecast Plan
1
\ 4

Workload Plan

ASN Kanban w

= w [ eon J ] ]

ASN Generation
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U Shape Sub assembly Layout:

BONNET SUB ASSY LINE

INPUT & FG

INPUT
MATERIALS FOR
ASSEMBLY FROM
RMS

FG
ASSEMBLED PARTS
TO CUSTOMER LINE

Design kitting trolley cum mobile fixture:

Mobile fixture with parts Mobile fixture with

Mobile Fixture for assembly assembled hood

Digital enablement:

In the old assembly methodology, the continuous sequence was released to the assembly line through a
LED board, where in there were issues to identify which sequence number in which stage of the assembly,
thus creating confusion to parts supply team and the operator.

In the new methodology of digital enablement an Assembly Sequence List (ASL) and Assembly Sequence
Number (ASN) was generated based on the Heijunka plan released and barcode stickers were printed for
the production line.
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ASN Hardware configuration

1

Logicapps server TAFE server

(2)
g =

Collect the ASN by line keeper
(B)
¥

Material filling up as per ASN (
C)
1

Sales Forecast Plan

12
Workload Plan

1
1
1

h 2

i
1
1
1
1
1
1
1
1
1
. i ;
Assembly sequence list(ASL) ' Kit Supply to sub assy Line as
i i per ASN (D)
v 1 ]
” - 1 4
DBk Releaselln logicapps i Assy.Kit Supply to Main Line as
H ! per ASN (E)
1
a }
1
1
1

¥
ASN Generation (A)

! Tractor Manufacturing as per
PeSSastSsatsanteae ASN (F)

Methodology to train operator:

1. Activity Sheet (Capture hand time and walk time)
2. SWCD (Standardized work combination diagram)
3. SWC (Standardized work chart)

Activity List Standardized Work Combination Diagram ( SWCD ) Standardized Work Chart (SWC)
P e ) ] - Standardised Work Chart -
= Rl
- R
- !
| g
o 5
- 5
g -
e | - l_‘
Hand Time And Walk Time Captured To ensure required flow speed Activities are repeated in standardised way consistently

Procurement Flow:

New Procurement System (NPS):

e Asthe production plan is shifting from forecast base to sale based, the procurement cannot continue as
per forecast. The New Procurement System will enable the consumption-based procurement based on
production which will bring in total synchronization and offers the following benefits.

e Velocity: - Converting of information from Production flow to Procurement Flow

e Standardization: - Delivery request to ensure 100% completion of schedule

e Visibility: - Taking corrective action based on delay which is visible on the top
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Flow of New Procurement System:
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’_-----------------------------.

~------------------------------—

P ~
o . Procurement Sheet N ——
i | At supplier SRR LR e A> SAP
=1 - R \

[ Delivery Request e S S :
: (Delay, New release) = 1
: . Owiivery Request & — NPS ........... =

EZies e | i
: I S e ke e b % 5 Control data 1
1L T T rint -placement
: = < -de-placemen
: 7-‘~‘-=‘-‘-“-‘~‘———~;—-—- Record ejection :
: Picking & J(/% :
1 shipping preparation Consumption oy
I ASL (Sequential)
l oo w.“‘*.-—* . . =
: e 5 Production Lind
\ = eceive H
\ CHEE 100% /

\ L= ’

N LEEm—— — ’

-

Difference between traditional & Synchron Way of procurement:

Before - Produce to
Inventory

@ schedule what is available in
inventory

‘g'l
[

ichclc

Production Invento
flow ry
Fluctuating Fluctuating

PUSH TO
MARKET

Delivery
flow

Fluctuating

After - Produce to

Order

€@ schedule what is delivered
with less-fluctuation : HEJUNKA

PULL

~

Production

flow Inventory

Stabilizing Fluctuating

© Keep inventory based
on RM availability

@ sell what is
Produced

© Use inventory
as “buffer”

@ Complete
Scheduled Quantity

FROM
MARKET

N
®

Delivery
flow

Fluctuating
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Transformation of Three Flows:

Deliver What is
Requested

Information flow

Produce What
is Delivered

Request What
is Consumed

Information flow
areif

Procure What
is Consumed

TAFE Li@
Production Line

| FG Store

Production Sheet - 1% June*19 to 309 July'19

Uine Efficiency ~ Overall Efficiency.

Line meter Jul’19

: H H H L

aruif

New TAFE Production System — Sell One Make One (S1M1):

When one tractor is sold at dealer, make one tractor at plant.

Monthly Work Load Plan &
Heijunka Pattern < (Sales Plan)
i i B When one tractor is sold to customer at dealer,
v b information is sent to plant immediately
Heijunka Schedule
2] Different Model Tractors are produced one-by-
* o one in a single assembly line with high efficiency
Assembly Sequence list day as per Assembly Sequence Number (ASN).

Release Customer

ASN Kanban

LINE CONTROLLER KIOSK

O al sub-assembly & single parts are grouped into “KIT”,
A ol and supplied one-by-one by Line-keeper using ASN
Receiving g PLd : Kanban.

material
Stores (RMS)

paum

CE
1 Supplier

DELIVERY E Parts dispatched daily are produced by suppliers and
REQUSTY | refill the FG store stock

(1.1) ) Supplier

O rarts consumed are procured daily from suppliers
|ﬁ with 100% receipt confirmation.
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Overall Flow:

Management System

Planning &
(Monthly cycle)

1 © opga

Control system

Execution &
(Daily cycle)

==
=

CUSTOMEH
TAKING DELIVERY
OF TRACTOR
FROM DEALER

—

PLANT TO DEPOT — 6 DAYS \
(LOGISTICS TIME)

DEPOT TO CUSTOMER — 1 DAY
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Results:
% HEIJUNKA PERFORMANCE
120 -
go Better
90 -
60 - /
31
30 -
0 .
No'18 (Before) Mar'23 (After)
% LINE EFFICIENCY
° 90  Better
90 82 /
60 -
30 -
o .
Nov'18 (Before) Mar'23 (After)
% PLANNING ADHERENCE
° 90 Better
90 - /
60 -
30 -
0 .
Nov'18 (Before) Mar'23 (After)
Nos NO OF TROLLEYS ‘
150 A 148 Better
100 - \
50 - 19
0 - , [ ,
Nov'18 (Before) Mar'23 (After)
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% DELIVERY PERFORMANCE
120 1 100  Better
90 -

o /

29
30 -
0
Nov'18 (Before) Mar'23 (After)

Trs/hr LINE CAPACITY

24 - Better

16
16 - 14

:

Nov'18 (Before) Mar'23 (After)

N
16?)5 PRODUCTIVITY (TRS/MAN/YEAR) f

/ 124 Better
120 - 110

80 -
40 -
0 -
Nov'18 (Before) Mar'23 (After)
% STABILIZATION RATIO f
100 Better
100 -

66

50

L\

Nov'18 (Before) Mar'23 (After)

TAFE g
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