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Calculation of Optimal Adjustment Points Using Machine Learning in
12DV Turbo Vibration Tuning
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Abstract To improve the productivity of the turbocharger production line, we enhanced the vibration

adjustment process and aimed to increase the initial adjustment pass rate. Inappropriate adjustment
calculations were identified as an issue, so we constructed a model to predict the optimal adjustment
amounts using machine learning based on past production data. By applying the prediction results to
unadjusted products, we achieved a 90% initial adjustment pass rate and confirmed a certain level of
effectiveness. Going forward, implementing the model into the equipment is expected to reduce tool
costs and equipment operating costs.
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Fig.1 Vibration Tuning Process Flow
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Fig.2 Vibration Waveform
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Fig.3 Current Adjustment Computation
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Fig.4 Transition of Direct Ratio (Top: Model X, Bottom: 12DV)
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Fig.5 Factor Analysis
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Fig.6 Approach to Obtaining Training Data

7 ¥Rl
6BDER K EMANICIEBET ILIER %

IFDXDICEREUT,
SHEAZEY

ERDER - BREDE—TRDHE 5T . SHE
(FIRENEE 2 7ZEHAZE E U CHVS R e ik
EME[G] DEVE BT[] T —9 BEE S
N2.B2(SR Uk DRRENKETE (&, @#:27300
[rpmlBICT—9ZEIELTVS Iz 1 EDHE
ET00HDT—F E13D, T T —YEME
BRUOEYTD /A rEZBNE U T IREE
(Gl -fIAB ] ZNZEFNTI0RFHNEDIN T =
[t g . 1T K W I005DERBAZ #4172 905! [ #ig/)\
ERSH

IOICERBEEED/NSA—ITHD. 51 (2
B)) A T b (25l) ZHDR 5194572 SHERZE £
ET D,
BNZEE

6F Tk 1@ . K EIE [mm] - #E S A48
[1ZBNEHET D 1a1E UFSEIEIRIAE [ TIS D0
TIIXAD YD ITHERT D=6 FEETEIZ- #t)
HIRIABX - #8tEIRIABY DE 35 2 BNE R T %,
XGBoost

ERDOKSICER LT —I 2y MTHU.
XGBoost (eXtreme Gradient Boosting) @ /&
ZEEMEUICAFEFEEEZTRE. ERDOHER
M IHRE T — I MO REIR C & KW EE LTS,
T —I1THIF9,20017CH . IET—IET X
N —S DLE(F7:3. ZFFIFEHIREREZE (RMSE)
ERINCT DIEHD/NAIN—/IVS X —=I AR
5-fold cross-validation(Z & Y SEHE U e

TARNT=IICBIT DT ANER=ZH7. H8ICR
9o H8IC DN, FEEIHIMIABX - K8 LIHIAARY 72
FRUIEIRIAB T ICER LTV D, o K8 ITTR
A CRIERIC DOV TIE, +180° B CUIAIANIAE
C1nFELWVe$H180° REr L CRMSEZETE L T
WD,

(mm) RMSE=0.019

1TEBEOK
4.2 HOK
W3EEOK

0 02 04 06 08 1 THIE

(mm)

7 #ELIHIED TR
Fig.7 Prediction of Total Cutting Volume
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Fig.8 Prediction of Total Cutting Phase
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Fig.9 Comparison of Total Cutting Volume
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Fig.10 Comparison of Total Cutting Phase
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Fig.11 In Case of Over-cutting in First Adjustment
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Fig.12 In Case of Under-cutting in First Adjustment
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Fig.13 Cutting Phase Difference in Second Direct Data
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Fig.14 Transition of Direct Ratio Using Machine Learning Model
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Fig.15 Transition of Direct Ratio (Top: Before Evaluation,
Bottom: After Evaluation)
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