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Abstract Nut fasteners that require ultra-precise control are required in the overall manufacturing industry including
electronic products that are currently developing with the automobile industry. Important performance factors when
tightening nuts include loosening due to insufficient fastening force, breakage due to excessive fastening, Tightening
torque and angle are required to maintain and improve the assembling quality and ensure the life of the product. Nut
fasteners, which are now marketed under the name Nut Runner, require high torque and precision torque control,
precision angle control, and high speed operation for increased production, and are required for sophisticated torque
control dedicated to high output BLDC motors and nut fasteners. It is demanded to develop a high-precision torque
control driver and a high-speed, low-speed, high-response precision speed control system, but it does not satisfy the
high precision, high torque and high speed operation characteristics required by customers. Therefore, in this paper,
we propose a control technique of BLDC motor variable speed control and nut runner based on vector control and
torque control based on coordinate transformation of d axis and q axis that can realize low vibration and low noise
even at accurate tightening torque and high speed rotation. The performance results were analyzed to confirm that
the proposed control satisfies the nut runner performance. In addition, it is confirmed that the pattern is programmed
by One-Stage operation clamping method and it is tightened to the target torque exactly after 10,000 [rpm] high speed
operation. The problem of tightening torque detection by torque ripple is also solved by using disturbance observer
Respectively.
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Fig. 1. Bolt fastened method

(a) First Stage, Second Stage bolt fastened method, (b)
Quick Stage bolt fastened method, (c) One Stage bolt
fastened method
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Table 1. Specification

Spec. Value Unit

Input Voltage 48 Ve

Target Torque 20 N.m

Maximum Speed 10,000 pm
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Fig. 2. Block Diagram of BLDC Controller
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Fig. 6. Display of Target and measuring Torque
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Fig. 7. Current Waveform according to Gain

(a) Low PI Gain of Current Controller, (b) High PI
Gain of Current Controller, (c) Optimum PI Gain of
Current Controller
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