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Why This Vocabulary Booklet Matters — How to Use It
Before 26 May

The RO14 external examination on 26 May tests four topics across 60 marks in | hour 15 minutes. Every mark requires you to
communicate engineering knowledge precisely. The examiner's mark scheme awards marks for correct technical terms, not for general
descriptions.

Unit | of this booklet covers Topic | — Manufacturing Processes. This is the topic that was NOT covered in Year 10. Topic | is new to
you this year, taught in HT [-HT3 through the Battle Revision programme. The vocabulary in Unit | is therefore genuinely unfamiliar —
not revision of Y10 content. Prioritise it.

Units 2-4 cover Topics 2, 3 and 4 — taught in Year 10 and now revised at examination depth. You already have some of this vocabulary
from Y 10. Use this booklet to upgrade your understanding from 'l know what this means roughly' to 'l can use this term precisely in a
6-mark extended answer under time pressure.'

The difference between a Level 2 and a Level 3 answer

Level 2 (4-5 marks on a 6-mark question): 'Die casting produces parts quickly and accurately. It is good for high volume production
because the mould is reusable.'

Level 3 (6 marks): 'Pressure die casting is used for high-volume non-ferrous components (aluminium alloy, zinc, magnesium) because the
reusable steel die allows cycle times below 60 seconds, producing dimensional tolerances of +-0.Imm that eliminate secondary machining.
The high tooling cost (GBP50,000+) is only justified at volumes above 10,000 units, after which unit cost falls below sand casting
alternatives. A limitation is that the process is restricted to alloys with melting points below approximately 700 degrees C — excluding
ferrous metals.’

The Level 3 answer uses: pressure die casting, non-ferrous, steel die, cycle time, dimensional tolerance, tooling cost, unit cost, sand
casting. Every one of those terms is in this booklet. The Level 2 answer uses none of them.

How this booklet is organised
*  Unit | — Topic |: Manufacturing Processes (NEW): die casting, sand casting, injection moulding, powder metallurgy, forging, press
forming, brazing, MIG/MAG welding, riveting, powder coating and more. HTI-HT3.

*  Unit 2 — Topic 2: Engineering Materials (Revised): material properties at exam depth, stainless steel, aluminium alloys, nylon, PTFE,
epoxy resin, anisotropic composites, SMA, MMC. HT3-HT4.

*  Unit 3 — Topic 3: Manufacturing Requirements (Revised): third angle projection, title block, Ra surface finish, one-off/batch/mass
production, changeover time, CAM limitations, FMEA, FAI, CMM, SPC. HT4.

*  Unit 4 — Topic 4: Inventory Management and Lean Manufacturing (Revised): MPS, BOM, JIT, kanban, pull production, TIMWOOD,
poka-yoke, andon, Kaizen, 5S, offshoring, reshoring, value stream mapping. HT4-HT5.
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How to Revise Vocabulary for an Examination

Revision is not re-reading. The following strategies build the long-term memory needed to produce precise technical vocabulary under
exam conditions.

l. Look, Cover, Write, Check — Daily

Look at the term, definition and example. Cover them. Write the term and definition from memory. Check every word. Repeat
immediately for any missed. Five minutes per night, five terms per night, from now until 26 May. The effort of retrieval builds memory;
reading does not.

2. Leitner Flashcard System — Weekly

Flashcard: term on front. Definition + one RO14-style application sentence on back. Three boxes: daily (do not know), every 3 days (know
fairly well), weekly (know well). Wrong answers return to Box |. By May, Box | should be empty.

3. Process Diagrams from Memory — Twice a Week

Draw the cross-section of the injection mould from memory: label hopper, barrel, screw, sprue, runner, gate, parting line, ejector pins,
cooling channels. Draw the MRP system: inputs (MPS, BOM, inventory records) — outputs (planned orders, purchase requisitions). These
diagrams are worth 4-6 marks in the exam.

4. Practice Extended Answers — Once a Week

Choose a 6-mark past paper question. Plan it (30 seconds: 3 points, 2 sentences each). Write it (7 minutes). Mark it against the mark
scheme. The Level 3 descriptor will always require: named technical terms, quantified comparisons (costs, tolerances, volumes) and a
justified conclusion. Practice makes this automatic.

5. Self-Quiz Your Battle Revision Cards

Use your Battle Revision cards from Theory B lessons as a testing tool. Cover the answer side. Attempt the question aloud without
looking. Check. Repeat. The 20-minute test format in every Theory B lesson is the same format as the RO14 examination — students
who have taken |5 tests on this content will find the exam familiar.

Tier Markers — Expected and Aspirational

E — Expected A — Aspirational

Every Year || Engineering student must be able to define, spell and The vocabulary of Distinction-level extended answers. These terms
use these terms accurately in the RO14 examination and in the appear in the published OCR mark schemes for 6-mark and 8-mark
ROI5/R0O16 NEA written tasks. Using an Expected term precisely questions. Mastering them now means deploying them under time
and in context is the difference between a Level 2 and Level 3 pressure on 26 May.

answer.

The RO14 mark scheme for a 6-mark extended question always contains three descriptors. Level | (1-2 marks): basic, often inaccurate.
Level 2 (3-4 marks): correct but general. Level 3 (5-6 marks): correct, specific, and uses technical vocabulary. The words in this booklet
are the technical vocabulary that separates Level 2 from Level 3.
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Unit | — R014 Topic | — Manufacturing Processes

When covered: HT|-HT3

NEW to Year || — not covered in Year 10. Wasting, shaping, forming, joining and finishing processes. The language of every

manufacturing method you will be examined on.

RO14 Topic | — Manufacturing Processes

Page 5

Word / Term Type Definition Example in Engineering / R0O14
The number of cutting teeth per inch of
blade length on a hacksaw or bandsaw. A 32 TPI blade is used for cutting | .5mm steel
TPI (Teeth Per ade lengt \ , ting
Inch) noun Higher TPI = finer cut suitable for thin sheet cleanly. A 14 TPI blade is used for
nc . )
section; lower TPl = faster, coarser cut roughing cuts on 50mm mild steel bar.
for thick stock.
A shaping process in which molten
. Aluminium alloy die casting is used for car
non-ferrous metal is forced under ) )
. . engine blocks and gearbox housings — the
. . pressure into a reusable steel die. .
die casting noun . . process produces complex thin-wall shapes
Produces components with high ) ) .
. . accurately at high volume with minimal
dimensional accuracy and good surface .
secondary machining.
finish.
A die casting variant in which the
L Lo . Hot chamber die casting is used for zinc
. injection mechanism is submerged in the ) . .
hot chamber die . carburettor bodies and zinc door furniture
., noun molten metal — suitable only for
casting . . . . because the short metal-travel path produces
low-melting-point alloys such as zinc, tin . . . )
high-quality castings at fast cycle times.
and lead.
A die casting variant in which molten Cold chamber die casting is used for aluminium
. metal is ladled into a separate chamber alloy wheels: the metal is ladled into the
cold chamber die . . ) o
¢ noun before injection — required for alloys chamber manually or robotically, then injected
castin . .
8 (aluminium, magnesium) with melting under high pressure (up to 150 MPa) into the
points too high for hot chamber systems. = steel die.
A casting process in which molten metal Sand Fastmg is used for large grey cast iron
. . machine tool beds: the process can
. is poured into a sand mould formed . o
sand casting noun . accommodate complex shapes with minimal
around a pattern. The mould is destroyed ) o )
. tooling cost, making it economical even at low
each casting cycle.
volumes.
The upper (cope) and lower (drag) halves = The Angle Plate pattern is pressed into split
of a sand mould, separated at the parting = sand to form the cope and drag. When
cope and drag noun line to allow the pattern to be removed assembled, the cavity reproduces the Angle
and the mould to be assembled for Plate form. Risers (in the cope) feed molten
pouring. metal as it solidifies.
A shaping process in which molten Injection moulding produces the ABS housing
iniection thermoplastic is injected under high of an electrical power tool: the process can
| . noun pressure into a closed steel mould, replicate fine surface detail, undercuts and
moulding . . ;
cooled and ejected as a finished complex internal geometry that would be
component. impossible to machine.
The channels in an injection mould - W
. ate position in injection mould design
through which molten polymer flows: the P‘ I ) g
. . determines where weld lines appear on the
sprue, runner sprue is the main entry channel, runners )
noun . . . component surface — gates are typically
and gate distribute the melt to multiple cavities, - - )
positioned at non-visible surfaces to hide weld
and gates are the final narrow entry
] ) mark appearance.
points into each cavity.
A manufacturing process in which metal
powders are compacted under high Powder metallurgy is used to produce
powder pressure in a die (forming a 'green self-lubricating bronze bushings: the sintered
noun . . ;
metallurgy compact’) and then sintered (heated part retains porosity that holds oil, released as

below the melting point to bond the
particles).

the bearing heats up in service.
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RO14 Topic | — Manufacturing Processes

Page 6

Word / Term Type Definition Example in Engineering / R0O14
The alignment of the crystalline grain Forging the connecting rod of an engine
structure in a forged metal component, produces continuous grain flow through the

. following the shape of the component. critical stress areas — a machined rod cut from

grain flow noun . . ] ) ) E
Forging produces continuous grain flow bar stock has grain flow running across the
that increases fatigue strength compared critical cross-sections, making it weaker in
to machining or casting. fatigue.
The partial elastic recovery of a metal When press-forming 2mm mild steel to 90
after bending or press forming — the degrees in a press brake, a springback of

springback noun metal springs back toward its original approximately 3 degrees means the die must be E
shape when the forming force is set to 87 degrees so the part springs back to
removed. the required 90 degrees.
A joining process in which a filler metal Brazing is used to join copper refrigeration
with a lower melting point than the pipework: the filler metal (silver-copper alloy)

brazing noun parent metals is melted and drawn into flows into the socket joint by capillary action, E
the joint by capillary action, without producing a watertight joint without distorting
melting the parent material. the thin copper tube walls.
Metal Inert Gas welding — a fusion MIG welding is used for fabricating mild steel
welding process using a continuously fed structures: its fast wire-feed deposition rate,

MIG welding noun wire electrode and an inert shielding gas ability to weld in all positions and ease of E

learning make it the most widely used welding
process in general engineering.

(argon) to protect the weld pool from
atmospheric contamination.

Metal Active Gas welding — identical to

MIG but using an active shielding gas
MAG welding oun (;OZ or’.mixed Ar/CO2) that reacts deposition speed is F.>rioritise.d over B E

slightly with the weld pool. Produces appearance. The active gas slightly oxidises the

faster deposition but more spatter than

MIG. spatter.

MAG welding (CO2 shielding) is used for
structural steel fabrication where higher

weld pool, producing a flatter bead with more

A rivet that can be installed from one side = Blind rivets attach aircraft aluminium sheet
of the workpiece only, using a mandrel

noun that is pulled through the rivet body to

panels to frames: the mandrel-pull creates a

blind rivet (po|
(pop reliable joint from one side — essential where E

rivet . - '
) expand it. Used where access to both the internal frame structure is inaccessible after
sides is impossible. assembly.
A surface finishing process in which dry Powder coating is preferred over wet paint for
polyester or epoxy powder is applied steel garden furniture because it produces a
powder coating noun electrostatically to a metal surface and more even, chip-resistant coating without A

then cured in an oven at 180-200 degrees = solvent emissions — and can be applied to

C to form a hard, even polymer coating. complex shapes automatically in a single pass.
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Unit 2 — R014 Topic 2 — Engineering Materials

When covered: HT3-HT4

Revised in Y1 | Phase 3 from the Y 10 foundation. This unit focuses on the exam-answer depth required — material selection justification,

process compatibility and extended answer technique.

Page 7

RO14 Topic 2 — Engineering Materials

Word / Term Type Definition Example in Engineering / R0O14
. .
A measure of material stiffness: the ratio Steel (Y.oungs modl{lus 200 GPa) '_S )
of stress to strain within the elastic approximately 3x stiffer than aluminium (70
GPa). For a component where stiffness is
Young's modulus noun region. High Young's modulus = high X ,) P, o
i less deflecti p . critical and deflection must be minimised,
stiffness = less deflection under a given s . .
8 steel's higher Young's modulus makes it the
load. preferable choice.
The ability of a material to deform Mild steel (26% elongation) is highly ductile,
significantly (expressed as % elongation at = making it suitable for deep drawing of car body
ductility noun fracture) under tensile stress before panels — it can stretch into a complex 3D
fracturing — the capacity to be drawn form without cracking. High carbon steel (5%
into wire. elongation) is too brittle for the same process.
A tough material like mild steel can absorb
A material's ability to absorb energy hammer blows without fracturing. A brittle
toughness before fracturing — its resistance to material like cast iron or a ceramic would
u noun .
8 sudden impact loading. Measured by the fracture under the same impact load — this is
1zod or Charpy notched bar impact test. why engine components are forged in tough
steel, not cast in brittle iron.
A measure of how easily and efficiently a Brass has excellent machinability due to the
material can be cut by a machining addition of small amounts of lead, which forms
. - i . . a chip-breaking phase. It can be turned at 3x
machinability noun process (turning, milling, drilling). Factors: i ) 2L . .
. | Hace finish the cutting speed of mild steel, producing
cutting tool wear rate, surface finis ~ R
) g o ) excellent surface finishes with minimal tool
achievable, cutting force required. wear.
A ferrous alloy with carbon content of
2-4%. Grey cast iron is brittle (low tensile Grey cast iron is used for centre lathe beds: its
= 0.
. ood compressive strength supports the
. strength, no ductility) but has excellent g . P o gt PP,
cast iron noun ve st h d vibrati cutting forces, its vibration-damping property
compressive stren ood vibration .
d P. di hgt '8 . reduces tool chatter, and it is cheap to sand
ampllng a:‘ Is cheap to cast into cast into the complex ribbed cross-section.
complex shapes.
A steel alloy containing approximately 316L stainless steel is used for surgical
18% chromium and 8% nickel. The instruments and food processing equipment: it
stainless steel noun chromium forms a passive oxide layer on resists sterilising chemicals, body fluids and
the surface, providing excellent corrosion = food acids, and can be polished to a finish that
resistance. does not harbour bacteria.
An aluminium alloy based on magnesium 6082-T6 aluminium alloy is used for aerospace
and silicon additions (e.g. 6082). Provides structural extrusions: its combination of yield
aluminium alloy &8 BUES) strength (260 MPa), low density (2.7 g/cm3)
. noun good strength, corrosion resistance and i i K
6000 series \dability. Widel d4f | and corrosion resistance produces a superior
weldability. Widely used for structura . ) .
) ‘)' Y strength-to-weight ratio for airframe
engineering profiles. structures.
Polyamide — an engineering ) ) )
thermoplastic with low friction Nylon gears in a domestic appliance run dry
)
self-lubricating properties and good wear without lubrication: their self-lubricating
nylon (PA) noun st Ug Z . Pd . g' . property means no oil or grease contamination
resistance. Used in dynamic engineerin o ;
- b 4 | g | g of food products, and their noise-damping
:Pf\;::zlinsn:lle:';:t:;em -on-meta property reduces gear whine.
o isu i .
Polytetrafluoroethylene — a PTFE seals in chemical processing equipment
PTFE noun thermoplastic with the lowest known resist concentrated sulphuric acid, fuming nitric

coefficient of friction of any solid material

acid and virtually every organic solvent — no

Excellence * Character * Aspiration | For students and parents/carers | ROI4 Exam: 26 May



CBSC | Engineering | Year |1 | OCR R014 Vocabulary | 2026-2027

Page 8

RO14 Topic 2 — Engineering Materials

Word /| Term

Type

Definition

Example in Engineering / R0O14

i
[]
S

epoxy resin

anisotropic

shape memory
alloy (SMA)

metal matrix
composite
(MMC)

noun

adjective

noun

noun

(0.04) and outstanding chemical
resistance to almost all substances.

A thermosetting polymer that cures
irreversibly when mixed with a hardener.
Offers high strength, chemical resistance
and excellent adhesion to metals,
ceramics and composites.

Describes a material whose mechanical
properties vary depending on the
direction of applied stress. Composites
are anisotropic: strongest in the fibre
direction, weakest perpendicular to
fibres.

A metal alloy (typically nitinol, a
nickel-titanium alloy) that returns to a
pre-programmed shape on heating above
its transformation temperature.

A composite in which a metal matrix
(typically aluminium) is reinforced with
ceramic particles (typically SiC or Al203)
to produce superior stiffness, strength
and wear resistance at low weight.

other thermoplastic offers equivalent chemical
resistance across such a wide range.

Epoxy resin structural adhesive is used to bond
CFRP to aluminium brackets in aerospace
structures: the adhesive distributes load across
the full bonded area, avoiding the stress
concentrations inherent in bolted or riveted
connections.

A unidirectional CFRP laminate has a tensile
strength of 1500 MPa along the fibre axis but
only 50 MPa transverse. For structural
components, multiple-angle layups are used to
create near-isotropic laminates that resist loads
from multiple directions.

Nitinol coronary artery stents are deployed in
compressed form through a catheter and
expand to their pre-programmed diameter
when warmed to body temperature —
providing the scaffold function without
open-heart surgery.

Aluminium-SiC MMC is used for helicopter
rotor blade spar inserts: the SiC reinforcement
doubles the stiffness of unreinforced aluminium
while increasing wear resistance at the blade
root bearing, without the weight penalty of
steel.
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Unit 3 — R014 Topic 3 — Manufacturing Requirements

When covered: HT4

Revised in Y1 | Phase 3. Engineering drawing standards, scales of manufacture, CAD/CAM/CNC and quality systems. The vocabulary of
how engineering decisions are documented and controlled.

RO14 Topic 3 — Manufacturing Requirements

Word /| Term Type Definition Example in Engineering / R0O14 Tier
A technical drawing convention in which
. S . Third angle projection (shown by the truncated
each view of an object is projected
. . . cone symbol with the circle visible) is the
third angle toward the viewer: the view from the ) o .
L. noun . ] dominant convention in the UK and USA. First E
projection right is drawn on the right of the front .
angle (European) reverses the positions of
view, the view from above is drawn )
views.
above.
The standardised panel in the corner of S ES BN Gl el s led s muss
. . . include: the drawing number, revision status,
an engineering drawing that records . ] o
. . K i title, material specification, drawn by, date,
title block noun essential information: drawing number, ) T
. checked by, scale, sheet size and projection
part name, material, author, date, scale, . - ) 5
symbol — without this information the drawing
projection symbol and tolerances. )
cannot be unambiguously manufactured.
The arithmetic mean roughness of a The Angle Plate bearing face specifies Ra 1.6 —
surface machined surface, expressed in this requires a finishing cut on the milling
noun micrometres (mu m). Ra 0.8 = fine machine with a sharp cutter, low feed rate and
roughness Ra k s X X . -
turning/grinding; Ra 1.6 = general turning; = cutting fluid. Ra 6.3 would leave a visibly rough
Ra 6.3 = rough milling; Ra 25 = as-sawn. surface unsuitable for a precision locating face.
Producing a single, bespoke component A custom titanium hip implant is produced by
. . one-off CNC machining: the geometry is
to a specific customer requirement. Uses ; ) . ;
one-off . i patient-specific, the volume is one unit, and the
R noun general-purpose machine tools and skilled .
production . . . cost-per-part (several thousand pounds) is
labour. High unit cost. No jigs or fixtures T P .
entirely justified for a life-critical medical
needed as a rule. device.
Producing a defined quantity (batch) of A batch of 200 Angle Plates is set up for
. . . milling: a dedicated fixture positions each blank
identical components before re-setting dentlcally. allowing the CNC
identically, allowing the rogramme to
batch production = noun the machine for a different product. Uses K 4 g' prog
. . run without re-setting between parts.
jigs and fixtures to maintain accuracy . )
> o . Changeover time (resetting for the next
without individual marking out. product) is the key batch production cost.
The time required to re-set a machine A changeover time of 4 hours between product
batches means the milling machine is idle and
between one batch/product and the next. ) :
. . i i unproductive for that period. SMED reduces
changeover time noun Minimising changeover time is a key lean i K . .
. o this by pre-staging tooling, fixtures and
manufacturing objective (SMED: .
. . . programmes so changeover happens with the
Single-Minute Exchange of Die). machine still warm.
The disadvantages and constraints of ) )
Computer-Aided Manufacturing: high CAM is uneconomical for a true one-off
. . . component: the programming time (3 hours)
capital cost, programming lead time, . .
e . . may exceed the machining time (30 minutes),
CAM limitations  noun downtime for tool changes and . )
. . o making manual turning faster and cheaper for a
maintenance, inflexibility for true . ,
single part. CAM's advantage appears only
one-offs, need for trained CNC .
when the programme is reused.
programmers.
A quality assurance technique that FMEA of the Angle Plate assembly identifies:
Failure Mode and syst:métically ijem;iﬁes potential failure ZOt?ntial fa“ul;e 'mode '.tap;/e;:) fzole strtijplapfec?l )
modes in a product or process, assesses uring assembly', severit assembly fails),
Effects Analysis noun . P . P . g' . 7 4 . 4
EMEA their effects and severity, and determines  cause 'excessive torque applied'.
( ) countermeasures before manufacture Countermeasure: add torque specification to
begins. SOP and use torque wrench.
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RO14 Topic 3 — Manufacturing Requirements

Page 10

Word / Term Type Definition Example in Engineering / R0O14
A formal inspection of the first FAI of the first batch of Angle Plates checks
production sample from a new or every dimension on the drawing against an
. . modified process, verifying that the actual measurement: datum face flatness, slot
First Article . ; . -
I tion (FAI) noun manufacturing process is capable of width and depth, hole position, thread
nspection A )

P producing a component that meets all engagement — confirming the fixtures and
drawing requirements before full tooling are correctly set before 200 parts are
production begins. made.

A precision inspection instrument that CMM inspection of an Angle Plate checks the
q perpendicularity of the machined faces to
coordinate uses a touch probe to measure the ) . o
q . . 0.005mm accuracy — impossible to verify with
measuring noun three-dimensional geometry of a o ]
hi CMM . ] cual di . a combination square, but straightforward for a
machine ( ) component, comparing actual dimensions ., AT R T e e
against CAD/drawing data.
system.
A quality control method that uses SPC monitoring of the Angle Plate slot width
N L . shows the mean drifting toward the upper
statistical statistical analysis (control charts) of o .
i . tolerance limit over |5 consecutive parts. The
process control noun ongoing measurements to monitor

(SPC)

process stability and detect trends before
defects occur.

operator resets the milling cutter before any
slots go out of tolerance — preventing scrap
and rework.
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Unit 4 — R014 Topic 4 — Inventory Management & Lean

Manufacturing

When covered: HT4-HT5

Revised in Y1 | Phase 3. MRP, JIT, TIMWOOD seven wastes, poka-yoke, Kaizen, 5S and globalisation. The vocabulary of modern
manufacturing management at examination depth.

RO14 Topic 4 — Inventory Management & Lean Manufacturing

Tier

Word /| Term Type Definition Example in Engineering / R0O14
A time-phased plan specifying what The Angle Plate MPS states: 50 units in week 3,
Master finished products must be produced and 100 units in week 7, 75 units in week | 1. MRP
Production noun when. The primary input into the MRP uses this schedule to calculate exactly when
Schedule (MPS) system, driving all downstream material raw material must be ordered and when
and capacity planning. machining must start.
A structured list of all components, The Angle Plate BOM: | x mild steel flat bar
. . (50x20x200mm), | x mild steel angle bar
. . sub-assemblies and raw materials
Bill of Materials . . . (50x50x3mm x 150mm), | x Mé socket head
noun required to produce one unit of a finished .
(BOM) . N cap screw, | x M6 plain washer. MRP calculates
product, with quantities and . . o
o total material requirement by multiplying BOM
specifications. quantities by the MPS volume.
A production philosophy in which Toyota pionefered JIT in the 1950s t.o overcome
materials and components are delivered post-war capital shortages. By holding only 2
L hours of parts inventory on the assembly line,
JIT to the production line exactly when they ) . )
. noun o R Toyota forced suppliers to deliver reliably and
(Just-In-Time) are needed, eliminating inventory holding ) ) ‘
. . revealed quality defects immediately rather
FOStS a‘nd revealing quality problems than discovering them weeks later in a
immediately. warehouse.
A visual scheduling signal used in JIT When the bin of Mé cap screws falls below 20
. . pieces, a kanban card triggers a purchase order
production to trigger the supply of .
i L to the fastener supplier for 500 screws. The
kanban noun materials or components. Originally . i . .
o . delivery arrives before the bin empties —
paper cards in bins; now electronic S ) . .
. ; ) maintaining production without holding weeks
signals, coloured bins or light systems. of stock.
A production system in which each stage  In pull production, the assembly line signals to
of the process only works when the next  the machine shop when more Angle Plates are
pull production noun stage signals that it needs output. JIT uses = needed. The machine shop does not produce
pull production to prevent parts until this signal arrives — preventing the
overproduction. accumulation of finished goods inventory.
The 7 wastes in lean manufacturing: )
Transportation, Inventory, Motion, TIMWOOD analysis of the Angle Plate cell: T
. . — carrying blanks 15 metres to the milling
Waiting, Overproduction, hines | — 3 ks of stock on the f M
machine; | — 3 weeks of stock on the floor;
TIMWOOD noun Over-processing, Defects. Identified by ) )
Taiichi Oh T h . — walking to collect tools stored in a central
alichi Ohno at oyota as the primary cabinet; W — machine idle while operator
non-value-adding activities in ;
fetches drawings.
manufacturing.
Japanese term for error-proofing: a device = A poka-yoke jig for Angle Plate drilling has an
or method that makes it physically asymmetric locating lug that prevents the blank
impossible or immediately obvious when from being loaded 180 degrees reversed —
poka-yoke noun ) L ) ) . )
an error is about to be made or has been = making it physically impossible to drill the holes
made. Prevents defects rather than in the wrong position, eliminating a common
detecting them after the fact. defect.
A visual and/or audible signal used in lean e tical erancetoson)
. 1R allows any assembly worker to stop the entire
production to indicate the current status T .
. production line when a defect or problem is
andon noun of a production process and to allow any

worker to stop the line when a quality
problem is detected.

detected. Stopping the line immediately (Jidoka)

means problems are resolved rather than
passed downstream.
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RO14 Topic 4 — Inventory Management & Lean Manufacturing

Word / Term Type Definition Example in Engineering / R0O14
Japanese term meaning 'continuous A Kaizen event in the Angle Plate cell identifies
improvement'. A management philosophy  that the milling fixture requires 8 bolts to
and set of practices aimed at makin clamp each part, taking 4 minutes per part. A

Kaizen noun ) P . s P P ) ¢ . P P, E

small, incremental improvements to redesigned fixture with a single cam-action
processes involving all employees, not just = clamp reduces setup to 30 seconds — a Kaizen
management. improvement of 87%.
A lean workplace organisation 55 applied to the Angle Plate milling bay: Sort
methodology: Sort (remove unnecessary  (remove unused tooling from cabinets), Set in
items), Set in order (organise for order (shadow board with tool outlines at the

58 noun efficiency), Shine (clean and inspect), machine), Shine (daily clean-down, coolant

Standardise (document and maintain), change weekly), Standardise (laminated cleaning
Sustain (embed the discipline through checklist at each machine), Sustain (monthly 5S
culture and audits). audit score posted publicly).

A UK engineering company offshores

Moving manufacturing operations to a production of standard steel Angle Plates to a
. lower-cost country, typically to reduce Chinese factory: direct labour cost per part
offshoring noun ; I )’p. ] v ) 4 perp
labour costs, while retaining design and falls from GBP8 to GBP1.50. However, lead
sales functions in the home country. time increases from 2 weeks to 14 weeks, and
intellectual property risk increases.
manufacturing operations to the original
. . several UK manufacturers reshored production
home country — driven by supply chain » o .
. R X . of critical engineering components from China:
reshoring noun risk reduction, quality concerns, IP

the cost premium of domestic production was

rotection, mation reducing the . .
[PIEHEEEEI, ELE A ucing ¢ outweighed by the security of a shorter, more

labour cost advantage, and sustainability
requirements.

controllable supply chain.

Value stream mapping the Angle Plate
A lean analysis tool that maps every step  production reveals: 4.5 days total lead time, of

in a production process — value-adding which only 6 hours is actual machining
value stream

noun and non-value-adding — to identi value-adding). The remaining 3.75 days is
mapping g fy ( g) g y

waste, analyse lead times and design a waiting, transportation and inspection — all

more efficient future state. non-value-adding waste targeted for
elimination.

The return of previously offshored
After COVID-19 supply chain disruptions,
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