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B ABOUT THE PRESENTER

Presenter

Shivam Sharma

KTP Associate — Digital Transformation - Bryken Ltd & Liverpool John Moores University

A Knowledge Transfer Partnership (KTP) Associate working at the interface of academia and
industry — embedded at Bryken Ltd with LIMU and Innovate UK.

Focused on the digital transformation of precision manufacturing: ERP systems, the Microsoft
Power Platform and real-time Power Bl analytics — replacing fragmented paper workflows with
integrated, data-driven systems on the shopfloor.
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B SECTION 1 - THE CHALLENGE

Paper. Errors. Downtime.

CNC precision engineering runs on complex tool inventories — yet Bryken tracked them with paper first-off sheets, manual job
numbers and fragmented supplier reports. No central link between steps meant errors, blind spots and lost machine time.

Manual data capture Hand reconciliation No real-time visibility
Paper first-off sheets and hand-typed Supervisors opened every supplier Tool availability and cost-per-order
job numbers — transcription errors email and cross-checked spreadsheets were invisible until it was too late —
baked in from the first step. by hand — slow and inconsistent. driving downtime and bad quotes.

THE COST OF DOING NOTHING: production stoppages, thousands tied up in over-ordered inventory, and quotes built

on guesswork.
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B SCOPE

Three research questions

How can low-code and cloud-based platforms digitise tooling management in
a CNC precision-engineering SME?

What quantitative improvements in accuracy and downtime result from this
transformation?

How reproducible and generalisable is the proposed solution for the wider
sector?
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B SECTION 2 - THE STARTING POINT

The legacy tooling process

Pre -Project Methods

O

No Automated
Data Collection /
Tool Cost
Tracking

First-Off Sheet Operators Supervisors

(Without QR Manually Enter Manually Review
code) Job Number Supplier Reports

FIG. 1 — PRE-PROJECT MANUAL WORKFLOW

FULLY MANUAL & FRAGMENTED

— NN _NEE SN _NE.

Frequent errors in job identification

Unreliable cost allocation per order

Poor visibility of tool availability

Manual reconciliation eats supervisor

time

Cost forecasting based on guesswork
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B SECTION 3 ° THE SOLUTION

A four-layer digital architecture

Layered System Architecture — Digital Tooling Management

# Microsoft Power Bl ® Custorm DAX Measures # Desktop & Tablet Dashboards  » KP| Monitoring & Drill
Through

‘ Analytics & Visualisation

m Data Storage

# Microsoft SharaPoint ® Fiolds: Supplier 1D | Toal # Centralisad Structured List w Validated Clean Racords
Ref | MO#£ | Oty | DateTime |
Machine Centre

¥
Integration & Automation
# Microsoft Power Automate = Fmall Trigger —+ Extract = Validation: missing fields,
ExcellC5V —+ Validate —+ Write duplicates, out-of-range
Lo SharePoint checks
Data Capture (Shopfloor)
# QR Codes on Tools & First- ®» Tocol Vending Machines (3 # ERP-Generated Arst-Off w» Operator Scan — Auto-
Off Shoots Suppliers) Shoots Registor Tool Usage
Bryken Ltd — Digital Tooling Management System Architecture

FIG. 2 — LAYERED SYSTEM ARCHITECTURE

[
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Data Capture

QR codes on tools & first-off sheets register
usage by a single scan.

Integration

Power Automate parses supplier emails,
validates rows, automates the flow.

Storage

SharePoint holds clean, structured,
centralised records.

Analytics

Power Bl + custom DAX deliver real-time KPI
reporting.

Built on Microsoft Power Platform & Azure —
modular, scalable, low-code.
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B LAYER 1 - DATA CAPTURE

QR-coded first-off sheets

BRYKEN LIMITED [PROCESS QUALITY FORM |

El
[
i

L

[D:40 P 6[ISSUE 03 DATE:SEP 2024 [AUTHORITY: KEN RONAN |

}vwm PO5790055M | ISSUE: 7

MANFCTING ORDER ID:  MO027503 |

Basket weight allowance of 15Kg means maximum number of parts per basket should not exceed 200

GAUGING REQUIRED AT MACHINE

VERNIER - MICROMETER

PLUG GAUGES - 5.35/5.65 + 3.00/3.05 + 6.20/6.50 + 7.75/8.05

25.40/25.45 (P1300)

M14 X 1.5 SCREW RINGS (GO SR942 + NO-GO)

PLAIN RING GAUGES PR 037 + PR 038

SURFTEST (USE CRANKED PROBE TO CHECK FINISH 0.8 FINISH ON 14.& DEEP FACE)

NOTE - 3.0/3.05 DIA IS CRITICAL CHECK SURFACE FINISH IS CORRECT THE FULL LENGTH OF THE
HOLE 1!

CHECK CONCENTRICITY.

QAALERT 17/08 & 23/05TO BE ISSUED

LIGHT SOURCE/LAMP MUST BE AT THE MACHINE TO IMPROVE VISUAL INSPECTICN 1!l

CARE POINTS I

i) INSPECT TO DRAWING

HANDLE WITH CARE, PLACE IN BASKETS IN ROWS.

CUSTOMER REJECTION INTERNAL AND EXTERNAL BURRS ON 8 X 5.5 CROSS HOLES 11/07/2017
CUSTOMER COMPLAINT - SWARF INDENTS ON LARGE O/D

CUSTOMER RETURN - GROOVE PRESENT ON CRITICAL DIAMETER - 11/12/2023

REF QA 23/05

See over for historic non-conformance scrappage incident details so as to be aware...

[ OPERATIONAL FIRST OFF ]
| DATE | op | MACHINE SNGPECHSN REMARKS | SIGNINIT |

FIG. 3 — QR FIRST-OFF SHEET

From manual entry to a single scan

Every tool carries a unique QR code; each ERP-generated first-off sheet carries a QR
linking the manufacturing order to its tooling.

Operators scan the sheet and the tool at the vending machine — usage is registered
automatically against the order.

Eliminates manual job-number entry, removing transcription errors and
inconsistencies.

Standardises tool-consumption records across machines and shifts.

o) (o) (o) (o
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B LAYER 2 - INTEGRATION

Automating supplier tool reports

Supplier

(Sends Tool Report via email — Excel/CSV) New Automated Process

Previous Manual Process

Supervisor Opens Email Power Automate Workflow Triggers
(Manual Step) Automatically

Supervisor Manually Transfers Data into Data Extracted & Validated from
Local Records Excel/CSV

No Automated Validation Errors & Clean Structured Data Stored in
Duplicated Common SharePoint

BEFORE

Supervisors opened each supplier
email and transferred data by hand
— slow, error-prone, inconsistent.

FIG. 4 — REPORT WORKFLOW (BEFORE vs AFTER)

AFTER

Power Automate triggers on
receipt, extracts the Excel/CSV
attachment, validates each row,
and writes clean records to

SharePoint.
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B LAYER 4 - ANALYTICS

Real-time tooling dashboard

BRYKEMN — Ty
Vending Tool Expenses [omanaia ] o sonee I i 1

PRECISION ENGINEERING g P Kennametal Lioyd Jones wnt

Total Spent Manufacturing Order Quantity Product Id

£17.06K 49 1K 60

Top 5 Tool Spent Top 5 Tool Spent by Activity Centre
£1,077.13 £1,057.57
£1,014.91 0 £1,000
£799.46

£1,000
P = £710.38 £689.50 50 .
2 3 z
H 40 2 E
5 2 gs00 s

£500
20
£0 0 0
P01960202M PO5790036M  PO5790736  PO5790068M P05790417M BNES1 (527) BNES1 (530) BNES1 (524) C22U (406) NZ2000 (507)
Product Id Activity Centre

Spending & Usage Over Time

@ Tool Cost @ Quantity

£100K
4K

4K

£50K

Tool Cost
Quantity

£0K
Jan 2025 Feb 2025 Mar 2025 Apr 2025 May 2025 Jun 2025 Jul 2025 Aug 2025 Sep 2025
Year

FIG. 5 — POWER BI TOOLING DASHBOARD

At-a-glance control

o Total spend, orders & quantities
live

o Top-5 highest tool-cost products

o Spend & usage trends month-
on-month

o Drill-through by machine,
product or date

o Optimised for desktop &
shopfloor tablets
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B ORDER-LEVEL PROFITABILITY

Tooling cost per manufacturing or

er

Manufacturing
Order
MO025987
MO028700
MO0028659
MO0028799
MO0028858
MO0028418
MO0028718
MO0028287
MO0028373
MO0028672
MO028706
MO0028701
MO028457
MO0023906
MO028886
MO0028784
MO0028565
MO0028113
MO0028270
MO0028432
MO028759
MO0028658
MO0028578
MO0028661
MO0028461
MO0028840

Product Id

P01530014M
PO5790754
P05790784
P05791306M
P05980142M
P05160024
P05160026
PO5790055M
PO5790081M
PO5790651
P05790680M
PO5790691
P05791054M
PO6570052M
P06570053
P0O0640075M
P03730003M
P05790146
P05790552M
P0O5790598M
P05790661M
P05790762
PO5790874M
P05791014M
P05791216
P05790126

Completion Date

-
12 Nowvember 2025
12 November 2025
12 November 2025
12 November 2025
12 November 2025
11 November 2025
11 November 2025
11 November 2025
11 November 2025
11 November 2025
11 November 2025
11 November 2025
11 November 2025
11 November 2025
11 November 2025
10 November 2025
10 November 2025
10 November 2025
10 November 2025
10 November 2025
10 November 2025
10 November 2025
10 November 2025
10 November 2025
10 November 2025
07 November 2025

Tooling Cost Breakdown by Product

322.00
403.00
536.00
584.00
2.329.00
370.00
178.00
1.110.00
971.00
498.00
142.00
250.00
1,576.00

Tooling Price
Per Part

£0.05
£0.04
£0.59
£2.82
£0.46
033
£0.07
£0.64
£0.09
£0.26
£1.11
£0.10
£5.20
£0.27
£0.14
£0.14
£0.44
£0.01
£1.10
£0.20
£0.58
£0.29
£0.22
£2.60
£0.30
£0.14

Selling Price Tool Percentage

£11.20
£1.44
£137
£500.00
£2 87
£9.92
£3.02
£4.89
£1.33
£11.67
£2335
£1.26
H41.77
£8.06
£9.17
£4.90
£8.42
£1.91
£8.94
£14.58
£2.27
£1.80
£3.58
£38.54
£8.78
£1.56

0.47%
2.5T%
7.95%
0.56%
15.87%
3.37%
2.22%
13.16%
6.83%
311%
4.76%
8.18%
10.88%
337T%
1.53%
2.78%
5.24%
0.58%
12.36%
138%
25.4T%
15.97%
6.24%
6.75%
3.38%
9.17%

Actual Tooling

ELIERY
February
March
April
May
June
July
August

Sepiember

October
November

December

Profitability insight
Tooling cost per product is shown in both value

and as a % of selling price — exposing margin
before production begins.

3,000

unit minimum order set after one 150-unit batch

was found to cost more in tooling than its sale
revenue — the unprofitable batch was avoided.

FIG. 6

— TOOLING COST BREAKDOWN BY PRODUCT
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B EVIDENCE

The results

>75% ~30%

reduction in monthly stock discrepancies reduction in tool-related downtime

Baseline =18% = <4 5% within the first 3 months

HOW THE KPIs WERE MEASURED

Stock Discrepancy Rate (mismatched + total records x 100%) — baseline cross-referenced manually over 3 months; post-implementation pulled automatically

from SharePoint. Tool-Related Downtime logged by supervisors pre-project, tracked via dashboard alerts after.  Tooling Cost % of Selling Price calculated
per order in Power BI.

Indicative results from a single site over three months — directional rather than statistically validated benchmarks.




B IMPACT

Why it matters

Hard cost savings

Fewer over-orders free up thousands tied in inventory;

accurate, real-time data sharpens supplier negotiations.

More uptime

~30% less tool-related downtime lifts machine utilisation,
throughput and lead times.

@ Smarter quoting

Order-level tooling cost replaces fixed-percentage
guesswork — protecting margin on every job.

Cultural shift

Operators engage with intuitive tools; a data-driven
mindset now spreads across the business.
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B WRAP-UP

Conclusion & future work

What it proves

Q SMEs can unlock substantial value with low-code and cloud
technologies.

Q Real-time data + automation raised tooling efficiency and
operational maturity.

Q No disproportionate capital or proprietary systems required.

Q A scalable, generalisable blueprint for the wider precision-
engineering sector.

What's next

. loT data for real-time tool-wear monitoring
‘. Machine-learning models to predict tooling failures
6 Extend the platform to coolant & fixture consumables

Link tooling data with quality metrics for full traceability

< Publish anonymised schemas & data models for
— reproducibility
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THANK YOU

Questions & discussion welcome

END OF SESSION

Shivam Sharma - KTP Associate, LUIMU & Bryken Ltd

E] ss@bryken.com
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