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Specimens and Typical Project Data

Round billets

Diameter range (D) typically 100 – 600 mm

Length typically 3 – 8 m

Weight typically 100 – 2500 kg

Ovality up to 1 % of diameter

Straightness deviation up to 1 mm per metre

Billet end condition as cast (solution with separate probe holders), clean-cut (allows one common holder)

Test sensitivity 0.8 - 2 mm FBH, depends on material (aluminium or steel), material structure, surface condition

ECHOGRAPH-ALPT/RPTS
Ultrasonic Inspection of Round Billets
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Testing portal for steel bars with one common probe holder. In 

this case 8 straight beam probes and 16 angle beam probes 

(8 clockwise, 8 counter-clockwise) are used. This results in a 

test track of 80 mm per revolution.

Test portal for steel bars with one common probe holder. The 

billets are loaded by a transverse conveyor (walking beam) into 

the test system. After inspection, a linear conveyor discharges 

the billet.



Different probe holder designs for round billet testing: a) all probes are mounted into the same probe holder with a common skid, b) the 
probes and probe holders are evenly distributed over the billet length. In this simple example, each probe covers 25% of the billet length.

探頭支架與工件表面距離藉由導軌和滾筒導引機構保持恆定。針對

鋼坯的直線偏差度，給予探頭與工件完美的距離隨動狀態

左圖 a）僅檢測內部缺陷時：

配置直探頭，當鋼坯旋轉就可得到良好的聲波的覆蓋

左圖 b）同時對內部及近表面缺陷進行探傷時：

配置直探頭與斜探頭。斜探頭是直探頭與角度楔塊組合而成。依據

坯料的表面折射定律，一般使用射束角度為45°的斜探頭，以兩個

周向（順時針與逆時針方向）檢測不同方向的近表面缺陷
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Here, each probe holder contains one straight beam probe. A large 

metal skid protects the probe and the water nozzle from damage. 

The cast surface of this aluminium billet is quite rough.

Closer view of a common probe holder with eight straight beam 

probes. A (white) water nozzle guides the ultrasound for each 

probe. In this case, (green) plastic skids are used to protect the 

machined billet surface.

ECHOGRAPH 超音波檢測設備專為惡劣

的現場環境與高產量檢測而設計。檢測時，

圓形坯料原地旋轉，探頭系統沿工件軸線

方向運動。

坯料檢測設備的主要關鍵是耦合技術。

採用噴嘴引導並控制水流，水流柱介於工件與探頭之間作為耦合，探頭

支架無接觸磨損和因應不同直徑在短時間即完成調適，這種技術又稱為

“噴流技術＂。

探頭與坯料表面的距離大概在幾厘米左右，因為探頭支架與工件無觸，

All probes are either mounted into the 
same probe holder (system type ECHO-
GRAPH-RPTS), or the probes are evenly 
distributed over the billet length (system 
type ECHOGRAPH-ALPT). This depends 
on the billet diameter, the billet end condi-
tion and the billet straightness. Clean cut 
ends, rather small diameters and good 
straightness conditions allow the solution 

of one common probe holder. Cast alu-
minium slabs with rough ends require the 
probes being mounted into separate probe 
holders. In that case, each probe covers a 
specific section of the billet.

In all cases, overlapping test tracks must 
be provided for full ultrasonic coverage. 
The required throughput determines the 

number of probes. Of course, the probes 
are a key issue for such a testing machine. 
Special probes are often line-focussed 
which enables a high testing sensitivity 
and a large test track per revolution.

KARL DEUTSCH 積累60年以上的超音波檢測設備的開發經驗，經過長

期不懈的努力，無論 ECHOGRAPH 電子系統、檢測機構及超音波探頭

研發在業界皆處於領先地位。設備的設計、研發、生產及組裝都在德

國總部完成。且依據 DIN EN ISO 9001 規範，對品質做最嚴格把關。

依ASTM B 594-90的規範，檢查圓形鋁坯。

以10只直探頭檢查芯部缺陷。另外配置6只

斜探頭檢測臨界區域的表面缺陷。

所以探頭的壽命特別長。採用大帶寬的水浸式探頭取代雙晶探頭（老式

系統的間隙耦合探頭）。對於不同坯料直徑不需要更換保護裝置，所以

在很短時間即可完成調適。結合電子深度補償（DAC），可對所有缺陷

深度實現了恆定的測試靈敏度。



不同圓坯檢測的探頭架設計。

圖a）所有的探頭安裝於同一個探頭架  圖b）探頭平均分佈於軸長。圖中，每個探頭覆蓋25%的坯料長度

The distance between ultrasonic probe and billet is kept constant 
by guiding the probe holders along the billet surface by means of 
skids and/or rollers. The straightness deviations require a gimble 
joint for the probe holders to perfectly follow the billet surface.

a) Often only straight beam probes are used. Due to the rotation
of the billet, good ultrasonic coverage is achieved. 

b) Near-surface defects in round billets are better detected with 
angled beams. This is achieved by tilting a straight beam probe
with respect to the billet surface. Taking the law of refraction at 
the billet surface into account, beam angles of around 45° are
typically used inside the billet. Both circumferential directions are 
provided (clockwise and counter-clockwise sound transmission) 
to detect near-surface defects of different orientations.
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對應鑄鋁坯表面粗糙
配置大型金屬防護裝置避免水柱噴嘴與探頭受損

裝載8個獨立直探頭探頭架。
白色部件為水柱噴嘴並導引探頭隨行
綠色部件為塑料材質，確保工件表面不受刮損

ECHOGRAPH ultrasonic test systems 
are designed for rough industrial envi-
ronment and high throughput. During 
the inspection, the billet is scanned with 
helical testing tracks. While the billet is 
rotating, the probes are linearly guided 
along the billet axis.

Key point of the billet inspection sys-
tem is the coupling technique. Ultrasonic 
coupling with guided water jets allows al-
most wear-free probe holders and short 
change-over times for different billet diam-
eters. This technique is also called squirter 
technique and describes a water column 

between probe and billet. The distance 
between probe and billet surface is in the 
order of several centimetres which leads 
to long-lasting probes. Instead of dual-
element probes (formerly used for gap 
coupling in older testing systems), immer-
sion type probes with large bandwidth are 

used. Since the wear shoes do not have 
to be changed for varying billet diameter, 
short change-over times can be ensured. 
In combination with the electronic distance 
amplitude correction (DAC) a constant 
testing sensitivity is achieved for all flaw 
depths.

依據坯料的直徑、端部狀況與直線度，決定將所有探頭安裝在同

一個探頭支架上（ECHOGRAPH-RPTS系統）或者在坯料的軸向長度

上平均分佈探頭（ECHOGRAPH-ALPT系統）。端部切割整齊、較小

的直徑與良好直線度的條件下，將所有探頭安裝於同一個探頭支

架即可解決檢測需求；粗糙的鑄鋁坯，則需要將探頭安裝與不同

的探頭支架上並平均分佈於工件的軸向長度上。

上述探頭佈置雖不同，但導軌移動時必須保證超音波重疊覆蓋，

避免盲區。探頭數量的佈置取決於檢測速度，且探頭特性是檢測

設備中的重要關鍵。探頭通常是線聚焦模式，高靈敏度與大軌跡

是這類探頭的特點。

KARL DEUTSCH has more than 60 years experience in developing ultrasonic test-
ing equipment. Many improvements of the ECHOGRAPH electronics, the robust 
testing mechanics and the ultrasonic probes have led to our current state-of-
the-art. All components are developed and assembled in-house. KARL DEUTSCH 
maintains a strict quality management system according to DIN EN ISO 9001.

Test portal for round cast aluminium billets 

with ten straight beam probes for core-defect 

detection in accordance with ASTM B 594-90. 

In addition, six angle beam probes inspect the 

billets for surface defects in critical areas of 

the billet.
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工件參考數據

圓形坯料

直徑範圍(D) 100 – 600 mm

長度 3 – 8 m

重量 100 – 2500 kg

橢圓度 up to 1 % of diameter

直線誤差 up to 1 mm per metre

探頭架配置 鑄坯 （多個獨立探頭架）；端面切割整齊 (多探頭安裝於一個探頭架）

檢測靈敏度 0.8 - 2 mm FBH, 取決材質（鋁或鋼）、材料結構與表面狀況
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使用8個直探頭和16個斜探頭（8個順時針檢測， 8個逆時針檢測），

每轉的檢測軌跡為80mm

上料與下料自動化
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