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Why This Vocabulary Booklet Matters

This booklet contains the RO14 theory vocabulary you will be examined on in May/June of Year | | — the external OCR Cambridge

Nationals examination. It is also the vocabulary your ROI5 NEA written tasks (SOP, risk assessment, tool documentation, evaluation) need

to use to reach the higher mark bands.

Engineering examinations reward precision. In RO14, a question that asks you to 'compare batch production and mass production' is not

rewarded by general phrases like 'batch production makes a few at a time'. It is rewarded by: 'Batch production produces a defined

quantity using jigs and fixtures before changeover to a different product. Unit cost is moderate because jig setup time is amortised across

the batch. Unlike mass production, the equipment is not dedicated — making batch production more flexible for moderate demand.' That

answer uses: batch production, defined quantity, jig, fixture, changeover, unit cost, dedicated. Every one of those words is in this booklet.

How This Booklet is Organised

*

Unit | — Material Properties and Metals: the vocabulary of mechanical and manufacturing-influencing properties, and of engineering
metals. HTI.

Unit 2 — Polymers, Ceramics, Composites and Smart Materials: the vocabulary of all remaining RO 14 Topic 2 material types.
HTI-HT3.

Unit 3 — Manufacturing Requirements, CAD/CAM/CNC and Quality: SOP, risk assessment, engineering drawing, scales of
manufacture, CAD/CAM/CNC workflow, QC and QA. HT3-HT4.

Unit 4 — Inventory Management and Lean Manufacturing: MRP, JIT, kanban, all seven TIMWOOD wastes, Kaizen, 5S, poka-yoke
and andon. HT5.

How Vocabulary is Tested in Year 10

*

%

Knowledge Test (every fortnight): 10 questions on the theory topic just taught. Self-marked in green pen immediately.

PATHS Assessment (end of each half-term): written assessment including an extended RO|4-style question. These questions require
precise vocabulary deployed in structured argument.

ROI5 NEA Written Tasks: SOP, risk assessment and tool documentation all require Tier 3 vocabulary. 'Roughing cut followed by
finishing cut to check with micrometer' earns marks. '‘Made it roughly then finely' does not.

End-of-Year Test (HT6): 30 questions across all four topics. 45 minutes. Directly previews the RO14 external examination in Year
I
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How to Use This Booklet — Metacognitive Strategies

Engineering vocabulary is not learned by reading. It is learned by active retrieval. These five strategies, used regularly, will build long-term
memory of the terms in this booklet.

lI. Look, Cover, Write, Check

Look at the term, definition and example. Cover them. Write the definition from memory. Uncover and check every word. Repeat
immediately for any you got wrong. Do this for 5-10 terms per session — effortful retrieval builds memory; passive re-reading does not.

2. Leitner Flashcard System

Make flashcards: term on front, definition AND one engineering example on the back. Sort into three boxes: Box | (revise every session
— don't know yet), Box 2 (revise every 3 days — know fairly well), Box 3 (revise weekly — know well). Cards answered incorrectly
return to Box |. After 2 weeks this becomes measurably effective.

3. Diagrams from Memory

For every process and concept, draw the diagram from memory and label it. A diagram of the MRP system with inputs (MPS, BOM,
inventory records) and outputs (planned orders, purchase requisitions) is more reliably remembered than the written description alone.

4. Write a PEEL Paragraph Using the Term

Write a Point-Evidence-Explain-Link paragraph using the term in a genuine R014 context. 'Batch production is suitable for Depth Gauge
manufacture because jigs and fixtures allow 50 components to be produced with the same dimensional accuracy as a single
CNC-machined part, at a significantly lower unit cost. This is because the jig setup cost is amortised across 50 components rather than
one.' This is what a high-mark R014 answer looks like.

5. Teach It Out Loud

Explain the term to a parent, friend or yourself — out loud, without notes. If you hesitate or say 'sort of', the knowledge is not yet
secure. The ROI4 extended questions demand exactly this: confident, fluent, evidence-based answers produced under time pressure.

Tier Markers — Expected and Aspirational

E — Expected A — Aspirational

Every Year 10 Engineering student must be able to define, spell and The vocabulary of Distinction-level RO 14 extended answers and

use these terms accurately in knowledge tests, PATHS assessments KS5 engineering. These terms appear in mark schemes for the

and ROI5 NEA written tasks. Without them, you cannot access the highest-mark extended questions. Mastering them now prepares

higher mark bands in the RO14 exam or the ROI5 NEA. you for the RO14 external examination in Year || and for A Level
Engineering Science or Level 3 BTEC.

The extended PATHS questions are designed to reward students who use Aspirational vocabulary accurately. A student who writes
'FMEA identifies potential failure modes before manufacture, allowing the SOP to be modified to prevent them' is answering at a level that
distinguishes them from students who write 'they check for problems beforehand'.
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Unit | — R014 Topic 2 — Engineering Materials Part I:

Properties & Metals

Covered in: HT I

Taught in HT |. Material properties, ferrous and non-ferrous metals, aluminium alloys. The foundation of all material selection decisions in

engineering.

RO14 Topic 2 — Engineering Materials Part |: Properties & Metals

brittle. Used for cutting tools and springs.

pin because of its hardness and wear
resistance.

Word / Term Type Definition Example in Engineering / R0O14 Tier
. . Mild steel has a tensile strength of
The maximum stress a material can ) b 400 MPa. The Denth G )
approximate a. e Dept auge pin
tensile strength noun withstand when being stretched or pulled PP y K . P g P E
. must be strong enough in tension to resist the
before fracture. Measured in MPa. . )
forces applied during use.
Cast iron has excellent compressive strength
. The maximum stress a material can but very low tensile strength — it is used for
compressive . . ) i )
" ‘h noun withstand when being compressed or machine tool beds that experience compressive
stren
g crushed before fracture. loading, not for structural components under
tension.
A material's resistance to surface High carbon steel has much greater hardness
indentation, scratching or abrasion. than mild steel — this is why it is used for
hardness noun . ) X . X
Measured by the Brinell (HB) or Vickers cutting tools, where resistance to wear is more
(HV) scale. important than ductility.
The ability of a material to deform Mild steel (ductility 26% elongation) is far more
- significantly (typically expressed as % ductile than high carbon steel (5% elongation
ductility houn gnifica y (typically xp 6 =l (5% elongation)
elongation) under tensile stress before — allowing the Depth Gauge body to be
fracture — to be drawn into wire. machined without cracking.
A material's ability to absorb energy A tough material like mild steel can absorb
before fracturing — to resist sudden hammer blows without shattering. A brittle
toughness noun . o .
impact loads. Measured by Izod or material like cast iron would fracture under the
Charpy impact test. same impact.
A measure of a material's stiffness: the Steel (Young's modulus 200 GPa) is
. ratio of stress to strain in the elastic approximately three times stiffer than
Young's modulus  noun . . , . . .
region. High Young's modulus = high aluminium (70 GPa) — steel is preferred where
stiffness. dimensional stability under load is critical.
s s Aluminium is highl lleable — i
A material's ability to be permanently umlrflum 's_ 'ghly ma Aeab e ?an be )
- . rolled into thin sheet without cracking. This
malleability noun deformed under compressive stress (e.g. ) .
. . i . property determines which metals can be
hammering, rolling) without fracturing.
forged or press-formed.
A measure of how easily a material can Brass has excellent machinability
. . be cut, turned, milled or drilled. High (free-machining due to small lead additions) —
machinability noun o ) o .
machinability means faster cutting, longer it is preferred for precision turned components
tool life and better surface finish. where surface finish and tool life matter.
The total energy required to extract, Aluminium has a very high embodied energy
process and manufacture a material — (around 150 MJ/kg for primary production)
embodied energy = noun from raw material through to finished compared to steel (around 25 MJ/kg) — but
form. Used in lifecycle and sustainability recycled aluminium uses only 5% of the original
analysis. energy.
. The Depth dy i f; d fi
A low carbon steel (0.1-0.3% C) that is Ae epth Gauge t.>o Vs rrmanu. .alctmje rc.>m
. X X mild steel because its machinability, dimensional
mild steel noun ductile, tough, weldable and machinable. . N .
g . . stability and availability at low cost make it ideal
The most widely used engineering metal. -
for general engineering use.
. High carbon steel (e.g. sil teel, 1.2% C) i
A steel with carbon content of 0.6-1.4% Igd :ar :n Eee éeGg St vler s e_e ) _) 'S
used for the Deptl auge's matin recision
high carbon steel = noun C. Very hard and wear-resistant but P 8 &P
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Word /| Term Type Definition Example in Engineering / R0O14
A steel alloy containing approximately Sl O e a0 .
t t
. 18% chromium and 8% nickel that formsa = | ainless steel ( “?ra e? s use ) 'or.me e
stainless steel noun ) de | - llent instruments because it resists sterilisation
passwev ox e.ayer, providing exceflen chemicals and body fluids without corroding.
corrosion resistance.
An aluminium-based alloy designed to 6082-T6 aluminium alloy is used for structural
improve the mechanical properties of aerospace components: its combination of high
aluminium alloy noun pure aluminium. Categorised by alloying strength (310 MPa), low density (2.7 g/lcm3)
elements: 2000 series (Cu), 6000 series and corrosion resistance gives an excellent
(Mg+Si), 7000 series (Zn). strength-to-weight ratio.
A material's strength divided by its CFRP has a specific tensile strength
T density. High strer.1gth-to-w.c-:i.ght -materials app.r'ox.imatel).l 5 times higher than mild ste.el,
A noun are strong AND light — critical in which is why it is used for Formula | chassis:
aerospace, automotive and sports equal or greater stiffness at dramatically lower
equipment. weight.
A hardness measurement method in A Brinell ¢ ild L ) I
. which a hardened steel or carbide ball is rinell test of mild steel gives approximately
Brinell hardness . ) HB 120; high carbon steel approximately HB
noun pressed into the material surface. The

(HB)

diameter of the indentation gives the HB
value.

200. The wider the indentation, the softer the
material.
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Unit 2 — R014 Topic 2 — Engineering Materials Part 2:
Polymers, Ceramics, Composites & Smart

Covered in: HTI-HT3

Taught in HT | (thermoplastics), HT2 (thermosets, ceramics, composites), HT3 (smart materials). Covers all remaining RO14 Topic 2

content.

RO14 Topic 2 — Engineering Materials Part 2: Polymers, Ceramics, Composites & Smart

Tier

Word / Term Type Definition Example in Engineering / R0O14
Nylon (PA66) is a thermoplastic used for
A polymer that softens when heated and )'. ( . ) ) P )
. engineering bushings and gears — it can be
thermoplastic noun can be reshaped repeatedly. The polymer =~~~ - .
. . injection moulded into precise forms and
chains are not cross-linked. .
re-melted if needed.
Polyamide — a tough, wear-resistant Nylon bushings are used in the Depth Gauge
thermoplastic with low friction and assembly where the pin slides through the body
nylon (PA) noun self-lubricating properties. Used for — nylon's low friction and self-lubricating
engineering components where property reduces wear without additional
metal-on-metal contact is undesirable. lubrication.
Polyoxymethylene — a high-stiffness,
o L Acetal gear wheels maintain dimensional
low-friction thermoplastic with excellent d g
accuracy over a wide temperature range, do
acetal (POM) noun dimensional stability. Often used as an y. o P . g
. . . not require lubrication, and are lighter than
engineering alternative to metal for .
o equivalent metal gears.
precision components.
Polytetrafluoroethylene — a PTFE is used to line chemical reactor vessels
PTEE thermoplastic with an extremely low and as a bearing liner where no lubrication is
noun ) ) ) )
coefficient of friction (0.04) and excellent  possible — its chemical resistance prevents
chemical resistance. Often called Teflon. reaction with aggressive process fluids.
. . Epoxy resin is thermosetting — once the resin
. A polymer that undergoes an irreversible poxy . g
thermosetting : L i and hardener are mixed and cured, the
noun chemical cross-linking reaction when . .
polymer . three-dimensional network of covalent
cured. Cannot be re-melted after curing. .
cross-links cannot be broken by heat.
A thermosetting polymer adhesive and
. B e [ Epoxy resin is used as the matrix in CFRP
matrix resin with high strength, good ) o
. . . composites, as a structural adhesive in
epoxy resin noun chemical resistance and excellent .
. . aerospace joints, and as an encapsulant for
adhesion to metals, ceramics and )
. electronics.
composites.
The formation of covalent bonds
between adjacent polymer chains during Cross-linking in phenol formaldehyde (Bakelite)
L thermosetting cure, creating a creates a rigid network that does not soften
cross-linking noun . - L X
three-dimensional network structure. when heated — making it ideal for electrical
Responsible for the increased strength insulators and heat-resistant handles.
and thermal resistance of thermosets.
Alumina ceramic cutting inserts are used in
An engineering ceramic with very high high-speed CNC turning of cast iron
. hardness, excellent wear resistance and components — their hardness far exceeds that
alumina (AlI203)  noun . . ) . .
chemical inertness. Used as a cutting tool ~ of the workpiece, and they resist the high
material and for bearing components. temperatures generated at cutting speeds too
fast for HSS.
. . . Silicon carbide abrasive wheels are used in
An extremely hard engineering ceramic - o
- . . . precision grinding of hardened steel
silicon carbide used as an abrasive and in L
. noun i . components — SiC's hardness of
(SiC) high-performance cutting tools and ) )
| ) approximately 2500 HV is far greater than the
structural ceramics. hardest steel (800-900 HV).
GERP noun Glass Fibre Reinforced Polymer: a GFRP boat hulls are produced by hand layup:
(acronym) composite material consisting of woven alternating layers of chopped strand mat and
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RO14 Topic 2 — Engineering Materials Part 2: Polymers, Ceramics, Composites & Smart

Tier

Word / Term Type Definition Example in Engineering / R0O14
or chopped E-glass fibres in a polyester catalysed polyester resin are applied over a
or epoxy resin matrix. mould to build up the required wall thickness.
Carbon Fibre Reinforced Polymer: a
composite of carbon fibre in an epoxy )
resin matrix. Extremely high CFRP Formula | monocoques withstand crash
noun .
CFRP ) )’ g ) loads of over 50 kN at approximately one fifth
(acronym) strength-to-weight ratio, used in )
of the weight of a comparable steel structure.
aerospace, motorsport and
high-performance engineering.
Describes a material whose properties CFRP is anisotropic — a unidirectional ply has
vary depending on the direction of tensile strength of 1500 MPa along the fibres
anisotropic adjective loading. Composites are anisotropic: but only 50 MPa transverse. Structural
strongest along the fibre direction, laminates use multiple ply orientations to
weakest perpendicular to it. achieve quasi-isotropic behaviour.
A metal alloy that 'remembers' a
. Nitinol SMAs are used in medical stents: the
programmed shape and recovers it when - )
shape memory . stent is compressed cold for catheter delivery,
noun heated above a transformation . X
alloy (SMA) . —_— then expands to its programmed diameter
temperature. Nitinol (NiTi) is the most
when warmed by body temperature.
widely used commercial SMA.
Describes a material that generates a PZT (lead zirconate titanate) piezoelectric
voltage when mechanically stressed, and ceramic is used in ultrasonic transducers for
piezoelectric adjective deforms when a voltage is applied. The non-destructive testing: an AC voltage causes
basis of sensors, actuators and energy the crystal to vibrate, generating an ultrasonic
harvesting devices. pulse.
A composite material in which a metal
. - . . Aluminium-SiC MMC is used for helicopter
. (typically aluminium) is reinforced with ] i
metal matrix . . X . rotor blade sleeves — the SiC particles
. ceramic particles (typically SiC or AI203) | ) . )
composite noun i i X increase stiffness and wear resistance while
to produce a material with higher . ) .
(MMC) keeping density close to that of unreinforced

strength, stiffness and wear resistance
than the unreinforced metal.

aluminium.
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Unit 3 — R014 Topic 3 — Manufacturing Requirements:
Drawing, Scales, CAD/CAM/CNC & Quality

Covered in: HT3-HT4

Taught in HT3 (engineering drawings, scales of manufacture) and HT4 (CAD/CAM/CNC, quality). Covers interpreting drawings,

production types and quality systems.

RO14 Topic 3 — Manufacturing Requirements: Drawing, Scales, CAD/CAM/CNC & Quality

by a manual operator. Enables high

consistently by manual turning.

Word /| Term Type Definition Example in Engineering / R0O14 Tier

A formal written document that specifies, A SOP for the Depth Gauge Pin lists: (1) face

. . off both ends — HSS facing tool, lathe speed
Standard step by step, the operations required to .
Operatin manufacture a component: sequence 450 rpm (2) rough turn 20.5mm dia —HSS E
noun . ) . . .
P P d g SOP I}'I . hi ompo a4 P knife tool, 450 rpm; (3) finish turn
rocedure (SOP) tooling, machine, parameters (speed, 20.00+0.00/-0.05mm — 800 rpm, check with
feed, depth of cut) and quality checks. micrometer
A formal evaluation of hazards in a task: A Depth Gauge risk assessment for lathe
. . . . turning identifies: swarf ejection (severity 4,
. hazard identification, severity and o . .
risk assessment noun o . . . likelihood 3, risk rating 12 — HIGH). Control
likelihood ratings, risk rating (S x L), )
measures: chip screen fitted, safety goggles
control measures and residual risk. .
worn, swarf removed with brush not hand.
The British and European standard that
. . . All Depth Gauge engineering drawings must
governs all engineering drawings: form to BS EN 8888, including: third angl
coniorm to , INCluding: Ird angle
BS EN 8888 noun projection method, line types, title block, L . . g g
. ) ] projection symbol in the title block, correct
dimensions, tolerances and surface finish . . . L .
line weights and dimensioning convention.
notation.
The arithmetic mean roughness of a
R The Depth Gauge pin bearing surface specifies
surface, measured in micrometres. Lower Ra 0.8 — thi " e .
.0 — this ri I Ine Tinisnin n
Ra surface finish noun Ra = smoother surface. Ra 0.8 (fine 2 . S requires a fine finishing cut o
. ) the lathe with a sharp tool, low feed rate and
turning), Ra 1.6 (general turning), Ra 6.3 : .
cutting fluid.
(rough milling), Ra 25 (as-sawn).
The permitted variation from a nominal The Depth Gauge Pin diameter is specified as
. X 20.00 +0.00/-0.05 mm: the pin must be no
dimension. Expressed as +/- or as upper
tolerance noun dl limits. E . h bl larger than 20.00 mm and no smaller than
and fower limits. Ensures Interchangeable 19.95 mm. A diameter of 19.94 mm is out of
assembly between components. .
tolerance — reject.

Producing a single, unique component or A custom-made precision fixture jig for a
one-off noun product to a specific customer specific machining operation is produced by
production requirement. Also called jobbing one-off production — the design and setup

production. cost is high but only one is needed.

Producing a defined quantity (batch) of Depth Gauge pins are produced in batch

. . . production: a batch of 50 is set up on the CNC

. identical components before changing . ) . R
batch production = noun ] lathe with a single program and fixture jig — all

over the process to produce a different L

d 50 are produced before the machine is reset
product. for the next component.

A device that locates and holds a

. . . . A drilling jig ensures that all 50 batch-produced

workpiece in a fixed position while ) ) A
. o X Depth Gauge bodies have their mounting holes
jig noun guiding the tool to the correct cutting ) - ) -

. . d in exactly the same position, without requiring
position — ensuring repeated accuracy each one to be individually marked out.
without individual marking out.

Computer Numerically Controlled —

. CNC turning of the Depth Gauge Pin achieves
manufacturing process controlled by a )
noun a diameter tolerance of +-0.01 mm at
CNC computer program (G-code) rather than ) . . .
(acronym) production speed — impossible to achieve

accuracy and repeatability.
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RO14 Topic 3 — Manufacturing Requirements: Drawing, Scales, CAD/CAM/CNC & Quality

Page 10

Tier

Word /| Term Type Definition Example in Engineering / R0O14
The programming language used to
control CNC machine tools. G-codes The G-code command GOI X20.00 FO.|
instruct the machine to move, feed, spin, instructs the CNC lathe to move the tool to X
G-code noun -
drill and change tools. M-codes control position 20.00 mm at a feed rate of 0.1 mm/rev
machine functions (coolant on/off, spindle = — turning the pin to the specified diameter.
start/stop).
A browser-based CAM software that St:ﬁents ui:e Khlrflmotho tl; ger:rgte 2 (t:>NdC |
t t t t t:
. generates CNC toolpaths from imported mifling toolpa . or the Lep 'auge ody sio
Kirimoto noun set stock material, select end mill tool, define
3D CAD models (STL files) and exports ) . )
pocketing strategy, verify simulation, export
G-code for CNC machines.
G-code.
QC of Depth Gauge pins uses a go/no-go
uality control The inspection of finished or in-process gauge: the go end (19.95 mm) must enter, and
qQC noun products against a specification to identify = the no-go end (20.00 mm) must not enter,
(QC) and reject non-conforming items. confirming the pin is within the +-0.05 mm
tolerance.
All planned and systematic activities ISO 9001 QA requires: approved supplier lists
designed to ensure that quality (material certification checked on delivery),
quality assurance requirements are built into the calibrated measuring equipment (micrometer
noun
(QA) manufacturing process before and during  calibrated monthly), process audits (SOP
Production, not only inspected at the followed) — before a single Depth Gauge is
end. manufactured.
A two-ended inspection gauge that A go/no-go pin gauge for a 10H7 hole
checks dimensional compliance in a single ~ (10.000-10.015 mm): the go pin (9.995 mm)
go/no-go gauge noun operation: the 'go' end must enter the must enter, the no-go pin (10.020 mm) must
feature (not undersized), the 'no-go' end not. Faster and more foolproof than measuring
must not (not oversized). with a vernier.
Failure Mode and Effects Analysis: a A Depth Gauge FMEA for the threading
. . operation identifies: potential failure mode
systematic quality assurance method that whread strioped’ effect " bly fails
noun read stripped’, effect 'assembly fails', cause
FMEA o identifies potential failure modes of a , ) PP ) . 4 ,
(acronym) . excessive torque applied during assembly’,
component or process, their effects, . . . .
. severity 8/10 — requires a torque specification
causes and severity before manufacture. to be added to the SOP
A OV il At mees e SPC monitoring of lathe turning diameter: if a
88 . control chart shows the average diameter
statistical analysis of process measurements to o o
. : drifting toward the upper tolerance limit over
process control noun monitor and control a manufacturing

(SPC)

process in real time, detecting trends
before defects occur.

10 consecutive parts, the operator resets the
tool position before any parts go out of
tolerance.
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Unit 4 — R014 Topic 4 — Inventory Management & Lean

Manufacturing

Covered in: HT5

Taught in HT5. MRP, JIT, and all seven lean wastes (TIMWOOD). The vocabulary of modern manufacturing management.

RO14 Topic 4 — Inventory Management & Lean Manufacturing

Word |/ Term Type Definition Example in Engineering / R0O14
Materials Requirements Planning: a
production scheduling and inventory MRP calculates that if 200 Depth Gauges are
MRP noun control system that calculates when needed in week 8, the mild steel bar must be
(acronym) materials must be ordered and produced = ordered in week 5 (allowing 3 weeks supplier
based on the Master Production Schedule = lead time) and machining must start in week 6.
and Bill of Materials.
Master A plan specifying what quantities of each The Depth Gauge MPS states: 50 units in week
Production finished product are to be produced and 3, 75 units in week 7, 100 units in week 2.
noun
when. The primary input into the MRP MRP uses this to calculate material
Schedule (MPS) . )
system. requirements and work-order scheduling.
A structured list of all the components, The Depth Gauge BOM lists: | x Body (mild
. . . . steel bar 50x30x20mm), | x Pin (mild steel rod
Bill of Materials sub-assemblies and raw materials . )
BOM noun ired " it of dia 25mm x 80mm), | x Thumbscrew (mild
( ) rec‘|un*e to manu aFture On? }.lnlt ota steel hex bar 20mm AF), plus standard
finished product, with quantities. P
asteners.
Just-In-Time: a production philosophy in Toyota's |IT system maintains less than 2 hours
which materials and components are of component inventory on the production
noun
JIT (acronym) delivered to the production line only line. Suppliers deliver components at the exact
v when needed, eliminating inventory time and in the exact quantity needed for the
holding costs. current production shift.
A visual signalling system used in JIT When the bin of Depth Gauge body blanks falls
production to trigger the supply of below 10 pieces, a kanban card is sent to the
kanban noun materials or components only when they = machine shop to produce another batch of 50
are needed. Originally physical cards; now = — preventing a production stoppage without
electronic signals in many systems. building up excess inventory.
A production system in which work is In a pull system, the assembly line signals to the
initiated only when the next stage in the machining cell when more Depth Gauge pins
pull system noun process signals that it is ready to receive are needed. In a push system, the machining
it. JIT uses a pull system to avoid cell would produce pins continuously and push
overproduction. them to a waiting stock — creating inventory.
The seven wastes in lean manufacturing: )
Transportation, Inventory, Motion, TIMWOOD applied to school workshop:
houn Waiting. Over-processin moving components from the lathe to a distant
TIMWOOD & .p & . storage shelf (T), keeping 3 months of acrylic
(acronym) Over-production, Defects. Originally ; .
identified by T he ori sheet in stock (1), walking to collect a
identified by Toyota as the primary micrometer stored |10 metres away (M).
sources of non-value-adding activity.
Unnecessary movement of materials, Storing raw Depth Gauge blanks at the
opposite end of the workshop from the lathe
. components or products between ]
transportation X creates transportation waste: every component
noun workstations or storage areas — not h )
waste ddi | L Al must be carried twice (to the lathe, then back).
adding value, costing time and risking 5S would locate the stock adjacent to the
damage. )
machine.
Holding more stock (raw material, A machine shop holding 6 months of Depth
work-in-progress or finished goods) than = Gauge body blanks is carrying inventory waste
inventory waste noun is currently needed. Inventory ties up — the capital invested in the stock could be

capital, takes space and can hide quality
problems.

earning interest, and any dimensional change to
the drawing requires all blanks to be scrapped.

Excellence * Character * Aspiration | For students and parents/carers | Centre 14703



CBSC | Engineering | Year 10 | OCR Cambridge Nationals ROI4 | Vocabulary Booklet | 2026-2027

Page 12

RO14 Topic 4 — Inventory Management & Lean Manufacturing

Tier

Word / Term Type Definition Example in Engineering / R0O14
A Japanese term meaning ‘continuous A Kaizen event in the Depth Gauge cell
improvement": a management philosophy identifies that storing cutting tools in a shared
Kaizen and set of practices aimed at eliminating cabinet (requiring operators to walk away from
iz noun ) )
waste and improving quality through the machine) wastes 3 minutes per shift.
small, incremental changes involving all Shadow board tool storage at the machine
employees. reduces this to zero.
An error-proofing device or method that A p<.>ka-yoke fixcure for .Ioadlng. Deth Gauge
. . . . bodies has an asymmetric locating pin: the
makes it impossible or immediately )
poka-yoke noun . i K component can only be loaded in the correct
obvious when a mistake is about to be ) ) ) -
orientation, preventing the machining of
made or has been made. ) )
mirror-image components.
A lean workplace organisation
. - 5S applied to the lathe bay: Sort (remove
methodology: Sort (seiri — remove i
. . . unused tools and toolholders), Set in order
unnecessary items), Set in order (seiton ) ]
5S ise), Shine (sei ) (shadow board for all tools), Shine (daily
noun — organise), Shine (seiso — clean), ) )
8 . . L clean-down after shift), Standardise
Standardise (seiketsu — maintain . . .

) . (documented cleaning checklist), Sustain
standards), Sustain (shitsuke — embed (monthly audit score posted on board).
discipline).

A visual (and sometimes audible) signal in The Depth Gauge cell uses a simp|e andon
a lean production system that indicates system: a green light when machining is running
andon noun the status of the production process: normally, a yellow light when a setup change is
green (running normally), yellow (needs needed, red when a machine has stopped for
attention), red (production stopped). maintenance or a quality issue.
Producing more than is currently needed  Over-production in the Depth Gauge cell:
. or demanded — considered the most machining 500 Depth Gauge pins when only
over-production . i ;
t noun damaging of the seven lean wastes 200 are needed this month creates 300 units of
waste . . .
because it generates inventory, hides finished goods inventory — tying up metal,
problems and consumes resources. tooling, machine time and storage space.
A lean analysis tool that maps every step A value stream map of the Depth Gauge
in a production process (value-adding and = manufacturing process reveals that components
value stream . . . o .
noun non-value-adding) to identify sources of spend 90% of their time waiting between

mapping

waste and design a more efficient
future-state process.

operations (non-value-adding) and only 10%
being machined (value-adding).
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