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ENERGY-EFFICIENT DESIGN OF SCREW PRESSES 

Purpose. To improve the energy efficiency of screw presses by developing structures for the rational use of the 
flywheel kinetic energy, reducing losses on the return stroke and increasing the impact efficiency. This will reduce energy 
costs and improve productivity in forging, stamping and other technological operations. 

Research methods. Increasing the energy efficiency of screw presses is achieved by developing and implementing 
design solutions aimed at reducing the energy accumulated during the reverse stroke, as well as ensuring its efficient use 
during the forward stroke. The main emphasis is placed on optimising the press mechanisms to minimise energy losses, 
which will significantly increase the overall efficiency of the equipment. 

Results. As part of the study, a new design of the slider was proposed, which includes a kinematic disconnection of the 
nut. This reduces the energy usually accumulated by the flywheel during the reverse stroke and ensures more efficient use of 
energy during the forward stroke, which in turn reduces energy consumption and increases the efficiency of the press. 

Scientific novelty. For the first time, designs have been developed that provide kinematic disconnection of the slider 
nut during the reverse stroke. These designs allow to reduce the accumulated energy and ensure its more rational use 
during the forward stroke. In addition, the design of the flywheel has been improved to optimise its moment of inertia 
depending on different press operating modes, which makes it possible to significantly improve the performance of press 
equipment under variable operating conditions. 

Practical value. The results of the work make it possible to increase the energy efficiency of screw presses, which 
can be implemented in forging and stamping industries, especially in precision stamping technologies. The application 
of the developed structures increases the energy efficiency of screw presses, which reduces energy costs and ensures 
long-term and stable operation of the equipment. 

Key words: press, screw, slider, nut, key, flywheel, drive, hydraulic circuit, frame. 

Introduction 

In modern production, presses are widely used to per-
form a variety of technological operations. The efficiency 
of their operation largely depends on their design features, 
in particular, on the use of flywheel kinetic energy. The ac-
cumulation of this energy on the return stroke remains one 
of the key issues affecting the energy efficiency and  

productivity of the equipment. To address this problem, in-
novative design solutions are being offered to optimise the 
operation of presses and reduce energy losses. 

Analysis of research and publications 

Researchers pay considerable attention to improving 
press designs to increase their energy efficiency. One of the 
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main areas of research is the introduction of mechanisms 
for the accumulation and rational use of flywheel kinetic 
energy. Various designs have been proposed to reduce the 
amount of energy accumulated during the return stroke, in-
cluding the installation of a nut in the slider with the possi-
bility of kinematic disconnection or the use of a flywheel 
consisting of two parts [1–3]. Such innovative solutions 
have the potential to significantly improve the performance 
of press equipment, but require further research. 

Purpose of the work 

The aim of the study is to develop constructive solu-
tions to optimise the operation of presses by rationally us-
ing the flywheel's kinetic energy. This involves the intro-
duction of mechanisms that reduce energy losses on the re-
turn stroke and increase the efficiency of striking by accu-
mulating energy on the forward stroke. 

Research results 
In recent years, screw presses have taken their rightful 

place in the list of forging and stamping equipment, espe-
cially among the equipment used in precision stamping 
technology, such as gas turbine engine blades, gears and 
other parts [4-6]. This led to the development of screw 
press designs and their individual components. This was 
especially true for the designs of drives for both the for-
ward and reverse strokes of the press, especially the for-
ward stroke drives for accumulating impact energy [7–9]. 
The most developed were direct-acting electric drives or 
those using a gear transmission with a ratio of i = 4 : 5, a 
main motor with a synchronous speed nсинх = 500 : 600 and 
a unit power of 250 kW. 

The motors operate in reverse mode on the down 
stroke and up stroke, operating in transient mode. And, as 
you know, theoretically, the transient mode efficiency is 
0.5, and in the presence of slippage in the motor itself, it is 
even lower [10]. 

The developer of such presses is Weingarten. Along 
with these types of drives, hydraulic motors for driving the 
flywheel (Hasenklever) were developed simultaneously 
[11]. These types of drives are used for the manufacture of 
presses with a force of up to a nominal force Pn = 12,500 
tf and a cold stroke force of up to 25,000 tf. The angular 
speed of the flywheel does not exceed 200 rpm, and the 
stroke frequency is ≈ 4.5 x/min (PZS presses). For presses 
with hydraulic motors, the number of slider strokes is 12 
x/min for HSPRZ presses with a maximum force of 6300 
tf and 6 x/min for HSPRZ presses with a maximum force 
of 25,000 tf [12]. 

The design of these presses uses the main drive in re-
verse mode to reverse the stroke, so it operates twice per 
cycle in transient mode with a theoretical efficiency of 0.5. 
At the same time, the maximum current exceeds I ≥ 1000A 
[13]. 

All screw press designs currently in operation have a 
significant drawback: an increase in the reverse stroke 
speed increases the energy accumulated by the flywheel, 
which must either be damped by the brake or the main 
drive operating time on the reverse stroke reduced [14]. 

The following design solutions are proposed to in-
crease efficiency [15]. Use of pneumohydraulic drives 
(Fig. 1, 2). They are mounted in the upper crossbar of the 
press. The design of these accumulators allows for efficient 
operation of the reverse stroke drives. The principle of op-
eration is clear from the hydraulic diagram of this reverse 
stroke energy storage device. 

 
Figure 1. Screw press with energy storage: 1 – bed; 
2 – slider; 3 – energy storage shield; 4 – handwheel; 

5 – screw spindle 

Figure 2. Hydraulic diagram of the reverse stroke energy stor-
age: 1 – energy storage device; 2 – energy storage device shield; 
3 – check valve; 4 – spool valve; 5 – pneumohydraulic accumu-

lator; 6 – charging valve; 7 – pressure gauge 

 
To reduce the level of accumulated energy, we pro-

pose the design of a slider with a nut, which makes it pos-
sible to exclude the flywheel from the reverse stroke as the 
main accumulator of kinetic energy (Fig. 3). The slider 1 
has a rotatable nut 2, which is in kinematic contact with the 
screw 3. The slider 1 has rotary keys 4 and a system of lev-
ers 5, which are triggered when the slider 1 rises and take 
the slider 1 and nut 2 out of kinematic contact. During the 
upward movement, the handwheel and screw 3 stand still, 
only the nut 2 rotates, the moment of inertia of which is 
much lower than the moment of inertia of the handwheel. 
The design has a slider of a complicated construction. 
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Figure 3. Slider construction: 1 – slider; 2 – nut; 

3 – screw spindle; 4 – swivel key; 5 – lever system 

 
According to the design, the flywheel consists of the 

following parts: outer flywheel 1, inner flywheel 2, key 3, 
return stroke 4, brake 5, slider 6, and screw 7. The principle 
of this design is clear from Fig. 4. 

 

 
Figure 4. Slider construction: 1 – outer handwheel; 

2 – inner handwheel; 3 – keyway; 4 – drive; 5 – brake; 
6 – slider; 7 – screw 

 

Conclusions 
The problem of increasing the speed of screw presses 

can be solved by design means: the use of energy storage 
devices for reverse stroke, or a slight complication of the 
slider or driven flywheel. A preliminary analysis shows 
sufficient efficiency of the structures under consideration 
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Мета роботи. Підвищення енергоефективності гвинтових пресів через розробку конструкцій для раціо-
нального використання кінетичної енергії маховика, зменшення втрат на зворотному ході та підвищення ефек-
тивності удару. Це дозволить знизити енергетичні витрати та поліпшити продуктивність при виконанні 
ковки, штампування та інших технологічних операцій. 

Методи дослідження. Підвищення енергоефективності гвинтових пресів досягається шляхом розробки 
та впровадження конструктивних рішень, які спрямовані на зменшення енергії, накопичуваної під час зворот-
ного ходу, а також на забезпечення її ефективного використання під час прямого ходу. Основний акцент зроб-
лено на оптимізацію механізмів преса для мінімізації енергетичних втрат, що дозволить значно підвищити за-
гальну ефективність обладнання. 

Отримані результати. У рамках дослідження було запропоновано нову конструкцію повзуна, що містить 
кінематичне відключення гайки. Це дозволяє зменшити енергію, яку зазвичай накопичує маховик під час зворот-
ного ходу, і забезпечує більш ефективне використання енергії на прямому ходу, що в свою чергу знижує витрати 
електроенергії і підвищує ефективність роботи преса. 

Наукова новизна. Уперше розроблено конструкції, що забезпечують кінематичне відключення гайки по-
взуна в процесі зворотного ходу. Ці конструкції дозволяють зменшити накопичену енергію і забезпечити більш 
раціональне її використання на прямому ходу. Крім того, було вдосконалено конструкцію маховика, що дозволяє 
оптимізувати його момент інерції залежно від різних режимів роботи преса, що дає можливість значно покра-
щити роботу пресового обладнання в умовах змінних робочих умов. 

Практична цінність. Результати роботи дозволяють підвищити енергоефективність гвинтових пресів, 
що може бути впроваджено в ковальсько-штампувальних виробництвах, особливо у технологіях точного шта-
мпування. Застосування розроблених конструкцій підвищує енергоефективність гвинтових пресів, що дозволяє 
зменшити витрати на енергію та забезпечити довготривалу та стабільну роботу обладнання. 

Ключові слова: прес, гвинт, повзун, гайка, шпонка, маховик, накопичувач, гідросхема, станина. 
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