
ECHOGRAPH-HRPR
超音波管材高速檢測設備 

Specimens

Seamless or Welded Tubes

Diameter range (D) 10 mm - 180 mm

Specimen ends machined, no burr

Straightness deviation max. 1 mm/m

Surface condition as rolled, without loose scale or better

Processing stage rolled, drawn, stretch-reduced, welded, extruded, turned, grinded

Testing tasks longitudinal defect detection, options: wall thickness measurement and transverse defect detection

Wall thickness (s) > 0.3 mm

s/D-Ratio < 0.2

ECHOGRAPH-HRPR
High-Speed Ultrasonic Inspection of Tubes

Special line-focussed probes for angular incidence in different sizes to test the respective tube diameters. Each probe covers 30 degrees of 

the tube circumference. In dependence to the tube diameter 16 to 20 probes are provided for full ultrasonic coverage. 
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Probe cassettes in five sizes (four sizes are shown) are required for the inspection tube diameters between 10 mm and 180 mm. The diam-

eter ranges of the cassettes overlap. The orange dials centrally adjust the testing angle of the angle beam probes. Typically, a testing angle 

between 40° and 50° is chosen.

DIN EN ISO
9001
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ECHOGRAPH-HRPR
超音波管材高速檢測設備

超音波管材高速檢測

HRP能做高速檢測且機械磨耗小的關

鍵技術，在於專利的無旋轉構。HRP
在管材製造業中行銷超過15年，並獲

得高度肯定！

針對自動上料及下料的管材做高速檢

測，本設備設計了具可更換探頭卡匣

的特殊檢測腔體，超音波非接觸耦合

得以在浸入技術中進行。超音波探頭

被安裝在卡匣內，根據對應的管徑，

卡匣有各種尺寸可供更換。所有的探

頭環繞管軸排列，並與管道表面保持

固定距離（聲場路徑），聲場在周向

與軸向產生重疊。

依檢測任務，超音波探頭配置與對應

規格：

• 縱向探傷：配置一組共2個探頭卡

匣。每個卡匣裝有16只探頭。一個

卡匣沿順時針方向發射超音波；另

外一個卡匣則沿逆時針

方向發射。聲波射入管內的折射

角介於30°與70°之間（依壁厚與

直徑比例可調適）。每個卡匣的

尺寸對應的直徑範圍約 20mm，所

以需要更多尺寸別的卡匣組來因

應不同的管徑。

• 橫向探傷（選配）：8只探頭沿進

料方向配置，8只探頭沿進料反方

向配置。以45°折射角射入聲波。

• 使用一般聲波發射探頭做壁厚測

量與積層檢測（選配）

檢測腔體的閉合機構設計，檢測時

不需栓塞管端。即使較短的管材可

藉由管端緊塞或者逐個端部探傷，

完成檢測任務。 

兩個探頭套環檢測縱向缺陷（黃色：順時針入射

聲波，綠色：逆時針入射聲波）和一個套環測量

壁厚（藍色）。

圖示的系統是針對管徑170 mm

檢測所設計。機構的特色為可

滑動的檢測台以及兩個浸入式

的檢測腔體。使用40個超音波

通道，可檢測縱向缺陷並測量

壁厚。

使用自動靈敏度調整對系統進行快速校準，

把每個探頭調整到相同的靈敏度。

ECHOGRAPH-HRPR
High-Speed Ultrasonic Inspection of Tubes

Tube testing system and operator panel to adjust the ultrasonic test parameters and the PLC parameters (Siemens).

Fast mechanics open and close the immersion test chamber during the inspection and provide 

short untested tube ends: a) open test chamber during test, b) closed test chamber after tube 

testing.

Immersion test chamber for 

high-speed tube testing



ECHOGRAPH-HRPR
High-Speed Ultrasonic Inspection of Tubes

High-Speed Ultrasonic Inspection of  
Tubes
High test speed and little mechanical wear 
are key features of the patented HRP-test-
ing concept. No rotating mechanical com-
ponents are used. HRP: Well-proven in the 
industry for more than 15 years !

For tube inspection with automated 
throughput at high test speed, special 
test chambers with exchangeable probe 
cassettes were designed. Non-contact ul-
trasonic coupling is carried out in immer-
sion technique. The ultrasonic probes are 
mounted in probe cassettes. The cassettes 
are available in various sizes depending on 
the respective tube diameter. All probes 
are arranged around the tube axis with a 
fixed distance (sound path) to the tube sur-
face. The sound fields produce overlap in 
the circumferential and axial direction.

The ultrasonic probe configuration is de-
pendent on the testing task and the re-
spective specification:

• Longitudinal flaw detection with 16 probes 
transmitting ultrasound in the clockwise 
direction. Another 16 probes are desig-
nated for the anti-clockwise direction. 
Ultrasound penetrates into the tube un-

der a refraction angle between 30° and 
70° (adjustable dependent on the ratio of 
wall thickness and diameter). One probe 
cassette carries 16 probes. Therefore, 
one set of two cassettes is required dur-
ing the inspection. One cassette size 
can be used for a diameter range of ap-
proximately 20 mm. More than one set 
is used to cover a larger diameter range.

• Transverse flaw inspection with 8 probes 
orientated in feeding direction, and 
8 probes orientated against the feeding 
direction, penetrating with 45° angle of 
refraction (option).

• Combined wall thickness measurement 
and lamination inspection with 8 probes 
with normal sound incidence (option).

The closing mechanisms of the testing 
chambers are designed for tube inspec-
tion without plugged ends. Even shorter 
untested tube ends can be achieved by 
plugging the tubes or by testing the tubes 
end by end.

Two probe rings to detect longitudinal defects (yellow: clock-

wise incidence, green: counter-clockwise) and one ring to 

measure the wall thickness (blue).

View of the test table with sliding possi-

bility and with two immersion test cham-

bers. The shown system is designed for 

tube diameters up to 170 mm. Longitu-

dinal defects are detected and the wall 

thickness is measured. 40 ultrasonic 

channels are used.

Fast system calibration using the automated sensitivity ad-

justment, i.e. each probe is adjusted to the same sensitivity.

ECHOGRAPH-HRPR
超音波管材高速檢測設備

管道測試系統和操作面板可以調整超音波測試參數和西門子PLC參數。

快速機構在檢查過程中打開和關閉浸入式測試室，對較短的管材亦適用：

a）測試時打開腔體

b）測試後閉合腔體

為高速檢測管材設計的

浸入式腔體



ECHOGRAPH-HRPR
High-Speed Ultrasonic Inspection of Tubes

Specimens

Seamless or Welded Tubes

Diameter range (D) 10 mm - 180 mm

Specimen ends machined, no burr

Straightness deviation max. 1 mm/m

Surface condition as rolled, without loose scale or better

Processing stage rolled, drawn, stretch-reduced, welded, extruded, turned, grinded

Testing tasks longitudinal defect detection, options: wall thickness measurement and transverse defect detection

Wall thickness (s) > 0.3 mm

s/D-Ratio < 0.2

ECHOGRAPH-HRPR
超音波管材高速檢測設備

針對不同尺寸的角度入射特殊線聚焦探頭可測試相應的管道直徑。 每個探頭覆蓋30度的管道圓周。 依據管徑
的大小，可提供16到20個探頭使得超音波全面覆蓋。

探頭卡匣有五種尺寸（上圖列舉4種）檢測管徑範圍10mm - 180mm，卡匣的檢測直徑重疊。橙色的刻度盤調整

斜探頭的角度，一般而言，選擇40°和50°之間的測試角度。

DIN EN ISO
9001
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