Focus Area for
Product Machine Shop OEE

Auto offset
Pro-QMS Quality Controller
: — Adto
Data Collection On machine display cofrection M/c Health Monitoring
* Multiple types of «  SOP with measure Data
o Data
gauges prompt acquisition acquisition
+ Custom « SPC charts & analysis & analvsis
developed boxes * Alerts 2
- OPC + Sample check
+ Database » Out of control X
+ CSV Files - Out of Spec (m/c p” Display &
« Web service locked) . | alerts
+ Manual Entry * Trends - R
* Tool life monitoring
Shop floor assist Tool wear monitoring
Assistance Data
Analytical Reporting request ag:qmslltlc?n
* Periodic scheduled reports anaysis
* On request report L
» Dashboard display -
Display & Display &
alerts alerts

» Data pushed to cloud server (AWS or Azure) for loT and display on dashboards.
*  OEM monitoring

» Lot of data on machine performance for the parts manufactured

* Analytics on data collected
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Pro-QMS

The Production & Quality Monitoring System

Functional Areas Coverage

SPC Control Charts
Display, Interpretation
and Alerts at the
Work-Station

On-line Machine Supplier On-Line
Health, Production CTQs Data Capture
Data, and Down Time, from Gauges and SPC

Data Collection and Control Charts
Andon Display Displays with Alerts
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Pro-QMS
Improved Quality

Bottom View of Gauge Table
(Proximity Sensors to link
Gauges and User Interface)

Control Panel -
1/0 Module Ll /’_\\
) N it g
_|||||||u||-||lrll- I_I#Wf—_
= <+ Industrial PC
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Pro-QMS

Improved Quality

Quality Process made Intuitive, Easy and Fail-Proof
For Variable Parameters

[(==]

Last Component No.
-APR-30-A-022

Current Component No.
APR-30-A-031

DOWEL HOLE DIA @6
+0.02MM

Cp 0.0139
Cpk -0.1327

X Chart

7 ciese)

Within Control Limit [l OutOf Control Limit | |  OutOf Specification [JJ] 30-Apr-2015 A Shift [+~ chart
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® Pro-QMS
Improved Quality

Quality Process made Intuitive, Easy and Fail-Proof
For Attribute Parameters

"® Measurement Sliding
Last Component No.
-APR-30-A-051

Current Component No.
-APR-30-A-061

MOUNTING HOLE DIA
(11 HOLES)

Within Control Limit [Jl] OutOf Control Limit [ | OutOf Specification [JJj 30-Apr-2015 A Shift 7 chart
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i Data Capturing And Data Analysis for Single Parameter

Pro-QMS
Improved Quality

=8|

[~ Cpk by Square Root Methad

Refresh Chart | Close | Farameter : Enfraineur Nut Assembly 21253105~ height b.67-6.125 AX1
- Statistical Analysis for last - 5 Sample
i L hst MSLL g Capability G | Seecifications Out of Specs
16.00 Indices USL 6125
e Cp 131 LSL 567 Above O
10.00 Cpk 126 N 16 Below 0
.00
333 Max  £.0800 Mean B 5AE3 Min 57300
2.00 DPFM 33 Skewness  0.2366 Kurtosis  -0.9757
0.00
6.0680] e | UCLx
+25
+1s
5.8975 CL
-is
-2s5
5.7270 AVERAGE CHART LCLx
0.3410] UCLr
+25
+1s
0.1705 CL
-1s
-25
0.0000 RANGE CHART LCLr
Date 21-5ep2M7 | 21-5ep-2017 | 21-5ep-2017 | 21-5ep2017 | 21-5ep2017
Time 11:27 &M 11:28 4 11:43 48 11:43 4 11:43 4
1 ha ha 533 589 £.08
2 h.76 573 h.84 599 554
3 hv b5 533 538 £.05
hwerage  B.7VEY 57933 b3 59533 £.0233
Range  0.04 012 0.09 01 014
S.Mo. 1 2 3 4 5
Machine - MAC 1 || MAC 1 ™ Auto sorolling frequency in seconds |1U ﬂf I ‘:| @l {} |P3991 08 ‘ Cell - RIVET || Rivetting <« | 3> |
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Pro-QMS

Web Dashboard view - Plant Level

’,‘ » / 3- \’ ‘ § 01-Mar-2019 02:42:20 PFM
Prc Q—‘ (& & admint =

Station Image Cp  Cpk Parts Operation Parameters
CTWiring? Torque 202 [OEN s s Part v CTWiring1 Torque v | CT Wiring Torque 4 NM v E E
CTWiring? Torgue 3.58 [EEEN 1vs3ran v CT Wiring2 Torque v | CTWiingTorque O8NM v E E

-

Mechanism Torque E 4.29 - MVS 3 Part v Mechanical Torque v | Mechanism Torgue SNIM

7.07 BN 1vs3ran v MPole Torque v MobiePole Torque 7NM ¥ E u

-

Bornier Torque I 15.27 - MVS 3 Part v Bornier Torque v | Bomier Torque 15N

MFole Torque

-

Inferior Torque . 7.1 - MVS 3 Part v Inferior Torgue v Inferior Torque 7NM
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Pro-QMS

Salient Features of the system

Ability to create comprehensive Quality Assurance Plan for all components & operations.
Facility to create masters and configure the system.

Online data acquisition from multi-gauging fixtures and digital measuring equipment, SCADA System, Files,
Databases, CMM and so on.....

Online instantaneous computation and display of Control Charts and Run Charts (XbarR, XbarS, XMR, X, Pre-
Control, P, NP, U, C, etc.) as well as Histograms (including the test for normality) with calculation / display of
Skew ness, Kurtosis, Cp, Cpk, Pp and Ppk values.

Interpretation of Run Charts / Control Charts and feedback to the operator.

Display of Control Charts of the critical operations on manager’s stations for remote monitoring.
Email/SMS Alerts for Non-Conformity.

Online non-conformity management with respect to both disposal and corrective actions with causes.
Measurement Systems Analysis (MSA) including GR & R, Linearity, Stability & Bias.

Monitoring of gauges with respect to calibration, feedback on Instruments due for Calibration.

Facility to print / email several reports like performance analysis by shift / machine / operator; corrective actions
pending; cost of rejection; gauges due for calibration; etc.

Facility to export measurement data, for the selected period, for a component, to MS Excel for root cause analysis.
Scalable client / server architecture.

Ability to provide data to the other ERP or any other Specific systems like Tableau.

Facility for customization.
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