How latest sensor and communication
technologies help to improve UCI (ultrasonic
contact impedance) hardness testing method
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UCI is one of the most popular portable
hardness testing methods

Fast and simple Small indentation High accessibility

45 min

Practical benefits of utilizing Bluetooth and cloud connectivity with the adjustable-test-load Ultrasonic Contact Impedance (UCI) hardness testing method
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Frequency shift is used to infer the
hardness of the test piece

Longitudinal oscillation of
resonating rod at ultrasonic
frequency

Vickers indenter forced
into test piece

Measured frequency
shift converted to
hardness
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International standards ASTM A1038 and
DIN 50159 specify UCI in detail

w Designation: A1038 - 17
ul
INTERNATIONAL

; . Standard Test Method for
> Wldely established Portable Hardness Testing by the Ultrasonic Contact
Impedance Method'

» Well standardized
» Diamond indenter in DIN 50159-1 DIN
UCI: same tip shape
. . . ICS 77.040.10 Ersatz fir
as in stationary Vickers DIN 50150-1:2008-10

Metallische Werkstoffe —
Hartepriifung nach dem UCI-Verfahren =

. Teil 1: Prifverfahren
Hardness scale: HV, e
Metallic materials —
Hardness testing with the UCI method —
Part 1: Test method
Matériaux metalliques —
Essai de dureté aprés la méthode UCI —
Partie 1: Méthode d'essai

indicated as “HV(UCI)”
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Different applications require different UCI
test loads

HV10 (10 kgf, ~98 N
HV1 (1 kgf, ~10 N) HV5 (5 kgf, ~50 N) (10kg )

- Precisions parts - Hardened material * Small forgings
* Thin coatings » Carburized material « Cast material
* Hardened layers *  Welds and HAZs * Welds and HAZs

\
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The mechanical working principle of

conventional UCI probes only allows one fixed
load per probe

dl |

Mechanical
end-switch
- HV1

Turbines
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The test results with conventional UCI
probes are highly user-dependent

Why?

1. Constant and continuous
load application is needed

2. Conventional UCI probes
are not able to track the
loading process

3. No help provided to
reduce the dependency on
user skill
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The end-to-end process with conventional
UCI probes is rather “manual”

4 N

Measurement with
UCI probe
connected with
testing device

o _/
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Record data using
pen and paper
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Record data in
testing device

o )

-~

N

Manually
document
location,
extraordinary
situation, etc.
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Process data,
manually create
report

~

/
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Share/store data
on USB stick and
report as printed
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In Lean Manufacturing, eight “wastes” make
processes slow, ineffective and/or inefficient

'\ Transport
3

!

Inventory

Waiting

_Z" Motion
N

Over-production Over-processing

Defects Skills

1l

A
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5 of the 8 Lean wastes are evident during
the traditional UCI testing process

o Record data using
pen and paper

Manually

Meaalé:rlerrrlgg(tawnh document Process data,
conneth)e duith location, manually create
ina devi extraordinary report
testing device \ situation, etc.

Share/store data

on USB stick and

report as printed
document

Record data in
testing device

- 4
A defects 2 waiting ]El inventory motion %‘ transportation
i J ; -
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Latest sensor and electronic technology
allows to monitor and measure test load et lond
over arange A

force sensor
embedded

Turbines HV1

Welds S\ Adjustable test load

Forgings v HV10
Practical benefits of utilizing Bluetooth and cloud connectivity with the adjustable-test-load Ultrasonic Contact Impedance (UCI) hardness testing method
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A force sensor allows real-time monitoring
and recording of the load

Minimum Time (0.5s) Actual Load Curve (live)

Selected Test Load

Maximum Time (4s)

Time (s)

Source: Proceq
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User guidance can be shown based on the

load monitoring

test piece

Steel and cast steel

ISO 18265

Probe touches
material = press to
apply force

{ My Measurements Measure L]

il

v

»

»

User guidance:

Start to apply force

Target force reached — lift
probe

Force applied too fast/slow
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New communication technologies now
iImprove the UCI hardness testing process

Bluetooth 4.0 Cloud connectivity

e

Practical benefits of utilizing Bluetooth and cloud connectivity with the adjustable-test-load Ultrasonic Contact Impedance (UCI) hardness testing method
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Bluetooth creates wireless connectivity
reduces the waste of motion for data

\
‘!!easurement

with UCI probe Bluetooth wireless

connection

-

connected with
testing device

_z'v motion Q)

Practical benefits of utilizing Bluetooth and cloud connectivity with the adjustable-test-load Ultrasonic Contact Impedance (UCI) hardness testing method
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Cloud-based data eliminates worries of
defective or lost data

~

Record data
using pen and

paper
\ / Cloud-based

data backup

% 3 ~

Record data in
testing device

o /

A defects

Practical benefits of utilizing Bluetooth and cloud connectivity with the adjustable-test-load Ultrasonic Contact Impedance (UCI) hardness testing method
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Full data traceability reduces waiting and defects

In communicating results

Equotip Live UCI

S/N: ET50-004-0227

BTM S/N: BT01-001-0169
Verified: 14.05.18

Contract type: Equotip Live UCI

Contract valid until: 21.11.38
Operator: Yan Yan

ually
document App-based o nesE
Iocatlon ’ Logbook feature ::Ar::stﬁ:jei’e:;ﬁss:Test block 110" in folder "My .
. "\I;Iestt Io.aldzslt-|V1l (1k§;f) © steel settin g S
aterial: Steel and cast stee
eXtraO rd I na‘ry Standard: ISO 18265

Primary scale: UCI Vickers

Secondary scale: UCI Vickers

Lower limit: 70 HV(UCI) / 70 HV(UCI)
Upper limit: 1787 HV(UCI) / 1787 HV(UCI)

\_ Situation, etc. /

o 5 GPS
Test block 110 I |Ocat|0n
e Tanne
z waiting
C h an g es ® Test load changed from HV1 to HV5
A defects voice message & @ picture
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Cloud-connected app enables on-the-spot
data analysis and reporting

& My Measurements Measure °

Test block ﬂ]

Steel and cast steel v
1SO 18265 v

[ 1100 M 72 ]
Process data, o PR
App-base pp-base
manually data analysis reporting
create report :
6 6
\ / 869 65.8
846 65.0
N 23 0.8
E waiting 2.6% 1.2%

8.1 0.3
A defects .
. a m o P
_Kl motion

Practical benefits of utilizing Bluetooth and cloud connectivity with the adjustable-test-load Ultrasonic Contact Impedance (UCI) hardness testing method
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Cloud connectivity enables real-time data and
report sharing

RRAR.

data on USB
. Cloud-based data
stick an('j report storage and sharing
as printed

\_ document /

A defects
Z waiting

]
JEI. inventory

Equotip app

og transportation
Practical benefits of utilizing Bluetooth and cloud connectivity with the adjustable-test-load Ultrasonic Contact Impedance (UCI) hardness testing method
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New digital technology makes UCI testing overall
more accurate, convenient and efficient

user-
dependent

one load manual

all-in-one . digital
per probe recording probe = B traceability

eSS sharing
lost or mis-
deleted data data backup

Practical benefits of utilizing Bluetooth and cloud connectivity with the adjustable-test-load Ultrasonic Contact Impedance (UCI) hardness testing method

delayed

wired :
sharing
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Thank you for your attention.

Any Questions?

Tom Ott,
Proceq USA
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