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Numerical simulation is used as a means of providing scientific evidence regarding the performance and
safety of medical devices. The ASME V&V40 guidelines are useful in clarifying the degree of credibility
of computational models and the degree to which they can be used to make judgments when using
numerical simulation. In order to create an easy-to-understand example for ASME V&V40, we have been

studying the subject of woodworking chairs, and this submission reports on the status of our activities
focused on joint modeling.
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Fig.1 Wooden chair for the subject structure
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Fig.2 Compression test result

4. Model Risk
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Tablel Classification for model influence?

Model Influence Description

Low The output of the model has a small influence on a design or safety decision.
MEDIUM The output of the model has an important role in a design or safety decision.
HIGH The output of the model has a dominant role in a design or safety decision

Table2 Classification for Decision Consequence®

Decision Consequence Description
LOW A poor decision may result in increased clinician monitoring, no increased patient risk
MEDIUM A poor decision may result in short-term patient risk and increased clinician monitoring.
HIGH A poor decision may result in immediate danger to the patient (e.g.. injury or death),

thus requiring significant clinician intervention up to and including immediate
replacement of device

Model Risk
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LOW-
LOW
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Fig.3 Model Risk for this COU
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Table3 Credibility scale for discretization error?

Credibility Description

A No grid convergence analyses are performed

B Applicable grid convergence analyses are performed; conservation equation balances are not
checked.

c Applicable grid convergence analyses are performed, but not for problem-specific QOTs.
Conservation equation balances are checked; no estimation of discretization error is performed.

D Conservation equation balances are checked; estimation of discretization error is performed for
problem-specific QOIs.

Table4 Mesh size verification
\Sl:z ’:‘ Mesh Image | modeno.l | modeno.2 | modeno3 | modenod | modeno.5
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Fig.4 Response surface of long leg

(3) Use Error
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Table5 Credibility gradation of Use Error activities?)

Credibility Description

A Inputs and outputs are not verified.

B Key inputs and outputs are verified by the practitioner.

[+ Key inputs and outputs are verified by internal peer review.

D Key inputs and outputs are verified by reproducing important simulations as part of an external

peer review.

6. COU2 (B@EADI IalL—3Y) DV
EE
1 PET—2ORE
BAEHT T AT ARV, BV, BEAS
TRIZKI LT, HENLDAL~Y o TR LIRES
EE, FAILZEENLEELZRDTBL. T0H,

FBBEEETHHER

COULTH b Lo IS E M 2 i - TRkME v o 7 %
[ L 7=. Table6iZ =\ Nk L C IRl L 7=l i v o
TROMEERT.

(2) BRETILOZELHERHES

LR LS I MY v VR ERE LT T L
(FF21AR) 12T, ZENEIEHEMNT 2 Fhi L T
Table6lZ T L 5 ICHE LN EHFRDE LS N~ 7
RBROMERE L —HTHZ L 2R L

Table6 Identified Young's Modulus, Comparison of
Eigenfrequencies by hammering test and Abaqus

sample Eigenfrequency Density Young’s Eigenfrequency erniivr- error
4 from from modulis(Ex) from Abaqus hammering test
hammering test | measured mass identified vs. Abaqus
#1 285.00 Hz 475.8 kg/m? 12900 MPa 284.77Hz 0.08 %
#2 251.25Hz 395.7 kg/m? 8330 MPa 250.93 Hz 0.13%
#3 296.00 Hz 413.8 kg/m? 12100 MPa 295.74 Hz 0.09 %
#4 293.75Hz 465.7 kg/m? 13400 MPa 293.37Hz 0.13%
#5 249.75 Hz 391.7 kg/m? 8190 MPa 250.08 Hz -0.13 %
#6 277.75Hz 397.3 kg/m? 10200 MPa 277.11 Hz 023%
#1 282.75Hz 406.0 kg/m* 10800 MPa 282.07Hz 0.24%
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Fig.5 Mode shapes for three-piece joint assembly models
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Fig.6 Comparison of Eignfrequencies by hammering test and
Abaqus for three-piece joint assemblies
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Fig.7 Effect of varying the tied region in the three-piece joint
assembly model #1
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