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__________________________________________________________________________________________ 

Abstract: Any product design is for people and services, if a product design left the main body, 

then his design is meaningless. This product USES wooden handle, and its handle shape is also 

suitable for holding, so that the handheld metal detector can feel comfortable in the hand, and 

the wooden and iron for a long time to the human body damage is not the same size. So this 

product has made the improvement to these questions, then helped the examination work. 
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1. MARKET RESEARCH AND ANALYSIS 

1.1 Function of handheld metal detector for security check 

It is designed to detect metal objects carried by people or objects. It can detect weapons, 

explosives or small pieces of metal in packages, luggage, letters, fabrics and so on carried by 

people. The special appearance of its sensitive surface makes it easy to operate. Better than ring 

sensor type hand probe. Ultra high sensitivity for special applications. Such as prisons, chip 

factories, archaeological research, hospitals and so on. 

The handheld metal detector is used to check the specific position of the metal carried by 

people, and it can also be used in conjunction with the metal detection door. When the "security 

inspection door" alarms and finds metal objects, the handheld metal detector can be used to 

find the exact location where the metal objects are hidden. The metal detector USES a 

rectangular detection head, the detection area is 12 centimeters long. When checking the 

human body, the inspection work is completed from top to bottom. 

1.2 Development of metal detectors 

The world's first metal detector security gate was born in 1960, into the industrial age of the 

original metal detector is mainly used in industry and mining, is to check the purity of mineral 

products, improve efficiency effective helper. With the development of the society, the crime is 

on the rise. In 1970, the metal detector was introduced into a new application field -- security 

inspection, which is the prototype of the metal detection and security gate we use today. Its 

appearance means that human's cognition of safety has entered a new era. 



Volume 5 Issue 4 2019 

285 

The emergence of a product has led to the development of an industry, so the security check 

this strange and familiar industry began to enter the market. More than 50 years later, metal 

detectors have experienced several generations of changes in detection technology, from the 

original signal simulation technology to continuous wave technology until today's digital pulse 

technology, metal detectors simple magnetic field cutting principle has been introduced into a 

variety of scientific and technological achievements. Both sensitivity, resolution, detection 

accuracy and performance have been a qualitative leap. The application field also extends to 

many industries along with the improvement of product quality. 

With the rapid development of the aviation industry in the 1970s, the occurrence of hijacking 

and dangerous events made aviation and airport security gradually receive attention, so the 

metal detection security gate plays an important role in the screening of prohibited items in 

many airport equipment. Also in the 1970s, due to the emergence of metal detection security 

gates in airport security, large games (such as the Olympic Games, Asian games, national 

games) exhibitions and security work of important government departments began to use metal 

detection security gates as an essential security equipment. 

Development in the 80 s, the prison violence sharply rising trend, how to order to effectively 

prevent and stop violence become a top priority in the prison management, depending on the 

police to strengthen the management of prisoners at the same time, the metal detector gate 

management once again become the developed countries such as America, Britain, Belgium 

prison management institutions essential security equipment, formed on average every 300 

prisoners will use a metal detector gate management for security checks; At the same time, 

handheld, portable metal detectors have been considerable development. 

In the 1990s, the rapidly heating electronic manufacturing industry became the darling of this 

era. In order to reduce product loss and end the embarrassing situation between employees and 

the company, large electronic companies successively adopted metal detection and security 

gate and handheld metal detector as the sharp edge to manage employee behavior and reduce 

product loss. So the metal detector has a new role - product anti - theft. After 9/11, 

counter-terrorism has become an important issue in the international community. The 

explosion, the terrorist activity rampant makes the terrorist became each country security 

branch the object which vows to attack. At this time, the international community's awareness 

of "security precautions" has also been raised to a new height. Due to the influence of 

September 11, 2001, the deployment of security work has been strengthened in all walks of life. 

As a result, the application of metal detectors has successfully penetrated into other industries. 

1.3 Working principle of handheld metal detector 

The handheld metal detector USES electromagnetic induction to produce a rapidly changing 

magnetic field using a coil with alternating current passing through it. This magnetic field can 

induce eddy currents in metallic objects. The eddy current then creates a magnetic field, which 

in turn affects the original field, causing the detector to sing. The accuracy and reliability of the 

metal detector depends on the frequency stability of the electromagnetic transmitter, generally 

operating at frequencies from 80 to 800 kHz. The lower the operating frequency, the better the 
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detection performance of iron; the higher the operating frequency, the better the detection 

performance of high carbon steel. The sensitivity of detector decreases with the increase of 

detection range, and the size of induction signal depends on the size of metal particles and 

conductivity. 

1.4 Several types of detectors currently available on the market 

1.4.1 Conveying integrated metal detector 

Application of metal detector: 

It is specially used for the detection of iron metal and non-iron metal impurities in meat, fungus, 

candy, beverage, grain, fruit and vegetable, dairy products, aquatic products, health products, 

additives and condiments. 

Used for testing metal impurities in chemical raw materials, rubber, plastics, textiles, leather, 

chemical fiber and toys 

Used for testing metal impurities in medicine, health care products, biological products, 

cosmetics, gifts, packaging and paper products 

1.4.2 Whereabouts type 

Falling metal detector 

Falling metal detectors are usually equipped with automatic culling devices, so they are 

commonly called falling metal detectors or metal detectors, as shown in figure 1. 

 

 
Figure 1. Falling metal detector 

 

Metal detector on the product packaging requirements is not to contain metal, but in view of the 

sealing, light resistance and other high requirements, must be used for packaging metal 

composite film. Metal composite film itself is a metal, so the use of pass-through metal 

detector, the detection sensitivity will be a big deviation, or even unable to detect. In view of 

the above reasons, you can choose to test before packaging. Falling metal detector is developed 

for the above situations, mainly used for the detection of tablets, capsules and granular and 

powder objects. When these objects fall through the falling metal detector, once the metal 

impurity is detected, the system immediately starts the separation mechanism to remove the 

suspicious objects. It is characterized by simple installation, high sensitivity, convenient 

maintenance, high efficiency, stability and reliability. 



Volume 5 Issue 4 2019 

287 

1.4.3 Pipeline 

Pipeline type metal detector 

Conventional metal detectors cannot fully monitor the production of fluid products such as 

ham sausages for meat sauce, gum gum, oral liquid, etc., remove metal impurities in real time 

online to ensure the safety of product delivery to the next process. Under normal circumstances, 

these products are packaged in metal, which cannot be detected by metal detectors after they 

become finished products. In addition, detection of liquid or viscous items before they are 

canned or packaged can effectively improve the detection accuracy, as shown in figure 2. 

 
Fig 2. Pipeline type metal detector 

 

1.4.4 Purposes 

By function market analysis: 

1) all-metal detector: it can detect all metal impurities of different materials, so this product has 

the highest share in the global market, and is favored by various users. And this product has a 

wide range of USES, mainly for 

A is specially used for the detection of iron and non-iron impurities in meat, fungi, sweets, 

beverages, grains, fruits and vegetables, dairy products, aquatic products, health products, 

additives and condiments. 

B is used for testing metal impurities in chemical raw materials, rubber, plastics, textiles, 

leather, chemical fiber and toys 

C. Metal impurities used in medicine, health care products, biological products, cosmetics, 

gifts, packaging and paper products 

2) Iron metal detector, also known as "truth checking machine", "needle checking machine" 

and "needle passing machine", can only be used to detect iron metal impurities, mainly used for 

clothing, textile and other sewing products industry, used to detect broken needles left in 

sewing products during the production process. Special remind: needle detector machine 

cannot be applied to food industry, because the needle detector machine mainly by physical 

magnetic field and electromagnetic field magnetic detection, detection (needle detector 

machine head is inside the magnet), needle detector machine will be weakened as the magnet 

magnetic sensitivity and lower, so the service life of the device is shorter, coupled with the 

needle detector machine can only detect iron metal, face out the situation in the market now 

3) Aluminum foil metal detector: mainly used to detect aluminum film or aluminum platinum 

packaging products. Many medicines and foods are packaged in aluminum film or aluminum 
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platinum and can only be tested with this type of equipment. At present this product technical 

level is relatively high, the price is expensive. The general price is over 300,000. 

1.4.5 Inspection items 

The inspection items are shown in table 1. 

 

Table. 1 Inspection items 

The serial 
number 

project 
The technical 
requirements 

Inspection 
methods 

The factory 
inspection 

1 appearance 5.1.1 6.1.4 √ 

2 Insulation resistance 5.3.3 6.2 √ 

3 Grounding resistance 5.3.5 6.4 √ 

4 Adaptive power range 5.1.4 6.1.7 √ 

5 
Continuous working 

time 
5.1.5 6.1.8 √ 

6 
Electrical fast transient 

pulse train 
5.1.6.1 6.1.9.1 √ 

7 Surge (shock) 5.1.6.2 6.1.9.2 √ 

8 
Voltage sag, short 

interruption 
5.1.6.3 6.1.9.3 √ 

9 

Normal operating 
sensitivity (high 

temperature 
environment) 

5.1.2 6.1.5.1 √ 

10 
Normal operating 
sensitivity (high 

temperature storage) 
5.1.2 6.1.5.2 √ 

11 

Normal operating 
sensitivity (low 

temperature 
environment) 

5.1.2 6.1.5.3 √ 

12 
Normal operating 
sensitivity (low 

temperature storage) 
5.1.2 6.1.5.4 √ 

13 
Sensitivity to hot and 
humid environments 

5.1.3 6.1.6 √ 

14 The electric strength 5.3.4 6.3 √ 

15 Belt speed 5.1.7 6.1.10 √ 

16 Protection grade 5.3.6 6.5 √ 

17 
Interface between 
warning signal and 

output control signal 
5.1.8 6.6 √ 

2. PRODUCT POSITIONING 

Design is for those who need it. Design is not a designer's assumption and affectation, it is 

really applicable. To find the highlight of the design, first of all, the most important function of 

the handheld security inspection metal detector should not be discarded -- detection function. 

The function should not be killed because of the appearance, but the function should be 

highlighted by the most excellent external shape. At the same time, pay attention to usability 
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research to ensure that the product is suitable for users. In the information age, human 

rationality is highly developed, so the design based on experience and passion can't adapt to the 

development of market economy. Design concepts and design areas continue to expand. 

Designers must face the relationship between people and products, products and environment, 

products and market, design and culture, and design and manufacturing with a systematic 

concept. Under the system factor synthesis restriction, the designer displays respective 

creativity, causes the modern industry product form to display the moderation, the reasonable 

individuality. 

Affirm this theme, decided direction. 

Configuration: individuation, contracted and do not break popular element again. Colour: 

white and black, natural colour (wood grain), metallic colour wait for contemporary and 

popular colour. Material: combination of wood and rubber. In addition to the general function 

of the handheld metal detector, it is more suitable for people in the detection. The main design 

point: the reasonable collocation design of appearance and color. 

3. DESIGN DESCRIPTION 

Draw sketch is basically follow some of the existing products on the market structure 

characteristics, main is to strengthen themselves to the hand-held metal detector has to be 

designed a general concept and feeling, not know, now the design is mainly to improve the 

deficiencies of existing products, increase the economic benefit is given priority to, throw away 

some basic knowledge of design is not what we can do now. After all, we are realists. 

Design is the main source of see some family of her own small toys, found interest for this kind 

of toy is very full, at the time of contact is not very exclusive, so the shape of the and it 

happened to be involved with me and this product is quite similar, based on the above 

consideration, I decided to use this model, the market acceptance of hand-held metal detector is 

not very high, is greatly and its color and shape, so you can avoid this problem, the progress of 

the security plays a very important role. 

4. DETAIL 

The display of details enables people to understand the product from a small place and 

understand its working principle and application method. For this reason, the detail drawing is 

also a classic portrayal of the description of the product. There are some differences in the 

details of this product. For example, some places use Mosaic combination to shape the 

structure of the product. 

5. CONCLUSION 

The advantages and disadvantages of the current handheld metal detector are investigated in 

various aspects, so as to improve the design of the metal detector and ensure the related safety 

monitoring work can be carried out smoothly, so as to guarantee the safety of life and property 

of more citizens. The hand-held metal detector designed different from nowadays some of the 
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detector, first of all, the material of it is different from before, I will bold use wooden hand, 

because of the hot summer time current handheld metal detectors will more or less because of 

the influence of people sweat and become smooth and testing work, and when winter and cold 

in hand, so I just this problem using wooden hand to solve this problem. And then the economy 

is very saving, economy, relative to the current market, the price of this product is very 

tempting, for manufacturers and users is also a high cost performance, color configuration 

choose the transparent color gorgeous, completely different from the current dark color, to 

detect provide must safeguard work smoothly. 
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